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PREFACE i 


Tu “Object Lessons in Elementary Science” have 
met with such hearty approval from the Highest Educa- 
tional Authority, from H.M. Inspectors in all parts of the 
country, from the Training Colleges, and from the Press, 
and have been so universally adopted by the teaching pro- 
fession in public and private schools, both at home and 
abroad, that Author and Publishers alike have been en- 
couraged to launch, a companion series, dealing with the 
subject of Domestic Economy. 

Like their “predecessors these books are essentially 
Teachers’ Manuals, and the lessons in both follay on pre- 
cisely the samg lines, as regards arrangement and method 
of treatment —the guiding principle throughout being 
“from the known to the unknown, and that by easy natural 
stages, so thal each step may sugyest the neat.” + 

By this mode of treatment the child’s interest i3 aroused 
from the first, because she is able to find out something 
for herself ; the next step is that she tries to think for 
herself, and then the rést is comparatively easy. 

Each lesson becomes, in fact, not merely a vehicle for 
conveying some specific teaching, but an actual training 
ground for future observation and deduction on the 
things which the vhild meets with in its everyday life. 

These Manuals are designed primarily to meet the 
requirements of the Education Department in the 
Class Subject of Domestic Economy, as laid down in the 
Code for 1898. But it is anticipated that they will have 
«much wiger field of usefulness as Handbooks of Object 
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Lessons for Teachers generally, and not for those only 
who are interested in that particular Class Subject. 

_ In these, as in the companion serias, the Author has 
considered the Teacher as well as the children. His aim 
has been to assist as much as possible in trairivag? the 
young teacher in the Art of teaching. It is for this 
reason that the lessons are all written in full,<—not to 
slavishly bind any one, and so destroy or even weaken her 
own individuality, but to point out from the first the true 
logical sequence of each step as she proceeds. 

The teacher should ever remember that no Object 
Lesson on any’ subject is worthy of its name unless it is 
amply illustrated with the objects themselves; and, 
keeping this in view, the Author ventures to repeat the 
advice given in the Manuals on Elementary Science, viz. 
“Never use a picture where the real object can (with a little 
trouble) be obtained.” 

At the same time, of course, pictures are indispensable 
with certain subjects; but each teacher should try with 
the utmost care to cultivate dexterity in tie use of black- 
board, chalk, and duster, for these, after all, in a deft hand 
will make the most graphic pictures. 

“It is intended,” says the Code ( 1898), ‘that the distrue- 
tion,” in this and its kindred subject Elementary Science, 
“shall be givens mainly by experiment and illustration ”; and 
my Lords add that “if these subjects are taught by definition 
and verbal description, instead of making the children. exercise 
their own powers of observation, they will be worthless as 
means of education.” " } im 

In accordance with these very explicit fequirements of 
the Department, simple experiment has been made 
the basis of all the teaching in this course. 

This book (Vol. II. of the Series) dezls with the work 
prescrilied for Standards III. and IV., Viz; («) The 
Materials used in Clothing and Washing ; (i) Food, its 
composition—Clothing, Washing. 

The Code distinctly states that “the Chemistry of Food 


must not form part of a Scheme Sor Standard IV. ie and conse- 
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quently the physical properties only of food are taught 
here. THERE IS NO REFERENCE OF ANY KIND TO CHEM- 
ISTRY. p . 
The Chemistry of Food will follow naturally in a Xver 
slage. -° ‘ 
“€In conclusion, it should be noted that these, the 
Teachers’ Manuals, are the outcome of the cordial recep- 
tion which has heen given to the already éxisting 
Domestic Science Readers for the children. The; 
have been prepared in response to the appeal of a large 
number of Teachers, and it is earnestly hope that the two 
will run side by side—the Readers as the natural 
complement of the Teachers’ Object Lessons, for 
this again is in strict accord with the requirements of the 
Education Department. 
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Lesson I 
A FIRST CHAT ABOUT CLOTHES 


Provide for illustration a couple of well-dressed dolls, fully 
equipped in walking-out costumes, one for summer, the other 
for winter—a live frog in a glass bowl, a kitten, a rabbit, or 
some other domestic fiet—a small bag of feathers. 


I. Dotty’s CLorHes 


Propuce the dolls, and it will be at once an easy matter to 
excite® the interest and command: the attention of the girls. 
Hand the dolls round the class for inspection, and lead the 
children to examine the various articles of clothing one by one, 
In the hands of « sympathetic teacher the girls will soon become 
absorbed and delighted with the dolls. ‘ 

Tam glad you are pleased with my two dells, girls, for 
we, ue going to haveca-chat about their clothes now. 
They are dressed like two little ladies, who have just been 
out walking; but you see they are not dressed alike, 
although they both look very pretty. 

When would you expect to see a lady dressed like this 
one? In the summer-time. 3 

Why? ‘Because she is dressed in light thin clothes 
and they would not do for the cold weather. z i 

Quite right, The other, you see, is wrapped up close 
in a thick dress and jacket, made of some dark- 
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coloured material. ~This is the sort of dress we always 
wear in the cold winter weather. I have dressed our 
two dolls, of course, to make them lool2 smatt-and pretty, 
but our own clothes have a much more important purpose 
than that. We will see what tliis purpose is presently, 
but meanwhile I want two girls to come out and -andress 
the dolls for me, so that we may carefully examineall their 
clothing. 8 

Select two girls to do this, and have the articles of clothing 
from each doll placed separately on the table. Lead the girls 
themselues to notice the difference between the two sets of clothing. 
Point out that this difference is not in the outer garments only, 
but in stockings, petticoats, and underclothing as well ; and show 
Jrom this that we do not change our clothing simply 
for appearance, 

By dressing our dolls as we dress ourselves, I have led 
you to think of the entire change we make in our clothing 
to suit winter and summer. Now let, us try to find out 
why we do this, A glance at some of the animals around 
us will make it all clear. a 

° 


II. Warm Broop anp Coup Roop 


Produce the frog and the kitten. Compare the two animals 
rapidly, one with the other, and show that they are unlike in 
nearly every respect, Explain that, for the present, we shall 
Tet @ everything else, and consider only the clothing of these two 
animals, : 

Look at the kitten first, How is her body clothed ? 


She lige * coat of thick, ‘Soft, smooth haif. 
3 atthe know any other animal that has a coat very 
much like the cat’s coat ? The rabbit. 


Quite right. We call the thick, soft, smooth coat of 


the cat-and rabbi Z Mees ‘ 

ie Be ane tis rabbit, fur ; and it is very’ warm as well 
Now look 1 eh 

nee ook at the frog. What kind of coat has this 


Lhe children should be allowed to look: at the frog through the 
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glass, but not to handle it for the present, and this will make the 
question somewhat puzzling to them. 

Point out that te frog has nothing but a thin, smooth 
skin fo cover its body. The body in fact is qttite 
nakeg. ° S 

“Teal them to tell, from their own observation, that the frog 
spends much of its time swimming about in the water. How 
cold the little creature Thust be in the water, with no covering © 
Sor its naked skin. ? me 

Tell that the cat, even with that thick fur coat to cover her, 
would die with the cold if she were kept in the weter cand yet 
the frog swims about, and seems happy enough. How is this ? 

Ask afor a volunteer to come and take the frog out of the 
bowl now. There will be no difficulty in getting one of the girls 
in the class to do it, although, of course, frogs are not general 
Savourites. 

What is the first thing yon notice when you pick 
oy the frog? It feels cold and clammy all over its 
body. 

Does the eat’s body feel cold and clammy too, when 
you touch it? No! her body is always warm. 

That is right. The cat’s body, like ours, alWays feels 
warm, and tie reason is that she has warm blood 
flowing all through her body just as we have. It is this 
warm blood flowing about that makes her,body warm. 

The frog has blood too, but its blood is cold, and 
therefore cannot make its body warm. It is always 
cold; it always was cold; it always will.be cold. 

Now, I think we can understand why the cat has a 
thick fur coat,’and the frog nothing but a naked skin as a 
covering for its body. The warm blood makes the cat’s 
body warm all over, but if she had only a naked skin, 
the warmth would soon pass away; her body would get 
cold, and she‘yould die. Her thick fur coat keeps the 
Warmth in, so that she does not get cold. : 

The body of the frog‘is cold because its blood is 
Cold ; it has no warmth to keep in, and therefore it has 
no need of a thick warm coat. 
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Lead the children to mention other familiar animals, such as 
sheep and dogs, which have thick%varm coats s and then produce 
the bag of feathers. What are these? Where did they come 
frors? Let one of the children thrust her hand into the middle 
of the feathers. They feel warm.» : ‘ 

Tell that birds, like sheep, dogs, cats, and rabbits, have 
warm blood, and they are clothed in this light warm,covering 
of feahers, to keep their bodies warm, 

What kind of clothing have Jishes? Explain. that Jishes, 
uke frogs, are cold-blooded animals. They have no 


warmth, in thair bodies : therefore they do not need a thick 
coat. 


II. Our Crornes 

Like the birds and beasts 
blood ; but can you tell me 
them and us? They all hay 
but our bodies are naked, : 

Explain that each animal has its proper home in some 
particular part of the world. One is Sound only in very 
hot lands, another lives among perpetual ice and snow ; 
but all are clothed to suit their orn particular komes, and they 
cannot live far away from those places. 

Man was meant, not to be a Jinture to any one part of the 
world, but to spread all over the globe, without regard to heat 
or cold, and it is our naked skin which makes this possible, 

But why can we do without a covering for our bodies 
better than other living creatures 4 Because we are able 
to make clothing for oursélyes, ° : 

Yes, man is an intelligent being, and can clothe him- 
self to suit his needs in any part of the world, and in all 
Seasons of the year. He watches the birds and beasts, 
and follows their example ; that: is all. 

Remind the children of the moulting season with. birds, 
Explain the Purpose of this moulting—to provide the creatures 
with a thicker, more suitable Covering, Jefore the 
approach of the cold season. On the other hand, call aitention 


around us we too haye warm 
one great difference between 
© a covering for their bodies, 
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to the way in which pussy’s coat falls out in the summer time, 
because a thick coat is not wanted then. The warmer 
the weather gets, thee more the hairs fall out, so that in the very 
hot weather the coat is quite thin; we cannot take her up in®our 
laps without covering our “frocks with hairs.  Bauplain, too, that 
as the old coat falls off; little new hairs grow up in their places, 
to make a thick warm coat in readiness Jor the return of 
the cold season. © : © 

We in like manner lay aside our thick warm cloaks * 
in summer, because we do not require thick clothing then; 
but we put them on again when the eld weather 
returns, 


°. 


Lesson II 


USES OF CLOTHING 


Articles required “for illustration :—a clinical thermometer, . 
the dolls of the, preceding lesson, and pictures of the seal, the 
white bear, the Esquimaux, and the African or other tropical 
savages, ° 

is 1.” CLormmne 0 KEEP US WARM 

We are now going to learn something more about the 
uses of clothing. I told you in our last lesson that we are 
exactly like cats, dogs, sheep, rabbits, and birds; in one 
respect. What is that? Our bodies are warm, and so 
are theirs, P se 

“Why are they warm? Because they have warm blood 
flowing through them, , f 

Very good ; but what makes the blood warm? Perhaps’ 
you think it is the warm clothing that does it. Let us see. 

Picture some poor hungry, starving dog in the streets: -It 
stands. whining and shivering with cold, in spite of its thick 
shaggy coat. That thick coat cannot make it warm. It 
is cold because it is hungry. 

Then some kind person sees the dog, and gives it a good feed ; 
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‘and after it has eaten the food, it no longer whines and shivers, 
but is soon warm and comfortable again. Food was the only 
thing that could have made its body warm, and it is the 
same with those other animals, and also with ourselves. = All the 
warmth in our bodies comes from the food we eat. 
Food makes the body warm; clothing keeps it 
warm, by preventing the warmth from passing away. 
“We require sufficient food to make the blood warm, 
‘and proper clothing to keep the warmth in, or our 
bodies would soon grow cold, and we should fall ill, and 
most likely die. 
Produce the thermometer. Explain simply that it is a 
curious little instrument, which is able to tell exactly how 
warm anything is. The name should not be given 
now. Call attention to the thread of mercury in the tube, 
and without entering into any further description of the 
| instrument for the present, place it in the mouth of one 
i of the girls, and instruct her to keep it just under her 
tongue, and to close her mouth. 
Remove the instrument after a few minutes, and point 
out that the mercury has risen in the tube. Call 


attention to the mark in the tube at the very point where « 


the top of the mercury now stands. Explain thaé this 
mark is called blood-heat. ell that it shows the exact 
heat of Mary's blood, and of course the exact heat of her 
body. No mention of degrees is necessary here. Explain 
that if either of the other girls tested the instrument in the 
same way, the mercury would still stand at the same point, 

IM because as long as people axe well, their blodd is 

ly lways at one heat. Promise to Let’ the girls test 
the instrument for themselves after the lesson. 

Explain, too, that this blood-heat is the sane bolh winter 
and summer, and that it docs not alter whether we live 
in cold-or hot lands. : 

Show the picture of the seals. Describe the scene. “Tee and 
show throughout the greater part ‘of the year. The sun never 
seen for months together. Yet the seals spend most of their 
time swimming about in those icy seas. They live 


Se 
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upon fish, and have to chase their prey through the water. Notice 
the peculiar form of the animals, and point out that they are 
made for swimming—they swim better than they can walk. 

Now look at this picture. Do you know the name of 
this gnittal? It is the white bear—a great fierce beast 
much larger than the seal. He too lives among the ice 
and snow in those cold frozen regions of the north. 

This one has just ¢bme out of the water. What §s that ¢ 
which he has in his mouth? It is a seal. © 

Explain that just as the seals have to swim aboutin « 
that icy water to catch the fish on which they line, so the 
Iear has to swim about there too, for he catches the seals 
and eats them. 

Both the bear and the seal have warm blood like our- 
selves; they would die if their bodies got cold; and yet 
they are able to swim about among the ice without taking 
any harm. How is this ? 

Point to the thick fur coats which cover their bedies. Tell 
thai these coats Keep in the heat, which their food makes, 
so that it cannot escape. These animals never feel the cold. 

Perhaps you would like to know something about the 
people who live in those *. 
same frozen regions, for 
there are people living there. 

Show the picture of the 
Esquimaux, and say a few 
words about their general ap- 
pearance. 

, They are not the kind of 
people we nieet with every 
day, but uncouth and savage 
as they look, they are just 
like us in one respect. They 
must keep up the warmth 
of their bodies, or they 
could not live; and if we 
could put this little instru- 
ment into their mouths, it would still mark blood-heat. 
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How do they manage to keep warm in those icy 
gions 7 ) 

ee The bears, seals, and other wild beasts that live there 
make and keep those people warm, for the men hunt 
and kill the animals, just as the animals hunt and’kill one 
another. They eat the flesh of these animals for food, to 
make themselves warm, and they strip off theiy thick, 
warm fur coats, to make a covering for their own naked 
‘skins, to keep the warmth in. They could not live 
there without plenty of clothing, and rough as these skins 
of the animals look, they keep them warm. 
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Show a picture of some of the natives of tropical Africa, and 
ze give a brief description of the climate 
in which they live. Not only are ice 
and snow unknown there, but the 
sun shines with frtense force directly 
overhead—it scorches like fire, 

In these hot lands the people do 
not want to keep in their bodil 
heat. They are glad*to let it pass 
away. They do not require clothing 
to keep them warm, They could 
not wear even such clothes as we 
Wear ; they would die with the heat 
if they were clothed in those thick 
fur skins of the Esquimaux. ° 

Their great trouble is to protect 
themselves as far as they can from 
the scorching rays of the sun—to 
shut out the heat of the sun from 
their bodies, Their dark, bronzed, 
Sun-tanned skins show what - the 
burning sun has done for them. The 
clothing worn in these hot lands 
is for the distinct purpose of keeping the body cool, 
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If we went to live there, we should clothe ourselves in 
the thinnest and lightest of clothing. Why? Because 
such clothing lets,out the heat of the body, and shuts 
off the heat of the sun. It keeps the body cool., 

Remind the children that if we used the instrument then to 
métsure the heat of the body, it would show exactly the same 
blood-heat, as it would in the mouth of the Esquimauz, 
wrapped up close in his: thick furs: The clothing does it, 
all. Lead the class to tell from this the reason why we make an. 
entire change in our clothing to suit summer and winter. ; 

Why should we feel uncomfortable if we wore qur thick winter 
clothing in the summer-time ? 

Why would it be very dangerous to go about in the winter- 
time with only our thin, light summer clothing ? 


Il. CLorHinG TO KEEP US From INJURY 


Remind the children that, besides keeping in the heat of the 
body, and shutting? out the heat of the sun, clothing serves 
another purpose. It saves us from cutting and bruising 
ourselves against things with which we come in contact. 

Which part of our clothing does more for us‘in this way 
than all the rest? Our boots. : 

Lead them to tell that the whole weight of the body rests 
upon the fect, but if the feet are well shod we have no fear of 
cutting or tearing them. We can run, jump, and skip about 
even on the roughest of roads without any danger. Stockings 
might keep our feet warm, but they would not keep out the wet, 
and nothing could keep us from injury like our thick, solid 
boots and shoes. : 


IV. CLorHING TO MAKE US DECENT 


Tell that in the hot countries of the world, where clothing is 
less needed than it is with us, the children as a rule run about 
quite naked ; but even there, as soon as they grow out of child- 
hood, they wear a covering of some sort round the waist for 
decency sake. : 
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Tn a climate like ours we wear clothing because we 
need it, and could not live without it, but even if it were 
not so, we should wear a covering of sgme kind for the 
sake of modesty. This then is another important use 
of clothing. © oe > 

VY. CLoruinc ror PEersonan ADORNMENT 


Produce the dolls once more. Lead the girls to tell that the 
Object of dressing the dolls was not to provide them with clothing, 
for the purpose of keeping them either warm or cool, because the 
dolls are not alive; and that for the same reason it was not 
meant to cover them up for the sake of decency. 

What then was my object in dressing the dolls? To 
make them look pretty. 

Exactly ; and this will help you to remember that all 
our own clothing should in the same way make us more 
attractive and more becoming, as well as provide us 
with a suitable covering. L 

Lilicit from the class that some of the things we wear, eg. 
the bright-looking ribbons, flowers, lace, and feathers in 
our hats ang bonnets, as well as the pretty trimmings on 
our jackets and dresses, are for ornament entirely. They 
cannot keep us warm , they are simply to make us look nice, 
Clothing therefore is for ornament as well as use, 

I will close the lesson by showing youa picture of some 
of our dark-skinned sisters in far-off lands. They require 
(in those hot parts) very little clothing to keep up their 
bodily heat ; they wear very little on the score of decency ; 
but it seems as natural fox them, in their way, to try to 
appear gay and beautiful, as it is to the women of 
civilised countries, for they deck themselves out with 
coloured beads, feathers, rings, and all sorts of finery, 
merely for personal adornment, 
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e Lesson III 
*MATERIALS.USED FOR CLOTHING 


© 

For illustration provide the pictures of the Esquimaux and 
the anéient Briton, same pieces of felt carpet, a felt, hat, a 
rabbit's skin, some pieces of coarse flannel, a slate frame and 
some worsted, an old stocking and a darning-needle, specimens of 
textile materials and leather. 

a 
TI. Man’s First CLOTHING 


° 
Comsence by showing once more the picture of the’ Esquimaux 
in their uncouth but warm-looking dress; and proceed as 
follows :-— 

Look at this picture, girls, and tell me where these 
half savage-looking people live. In the frozen regions 
of the North. ' 

Where do‘they get that strange clothing from? They 
hunt and kill the seals and other wild animals that live 
there, and strip off their skins to make a wafm covering 
for ‘their own"bodies. i 

Picture these people in their dreary northern home among 
the ice and show. They are not clever enough to make 
clothing materials such as we wear, indeed, they know 
nothing at all about manufactures, and there are no shops 
in which they can buy themselves clothes. This is why they 
have?to depend upon the quild beasts around them for a covering. 
When any member of the family’wants a new coat, father has 
to go out and fight one of these fierce creatures for its 
skin. 

Carry the children back in imagination to the early ages of 
the world, andl tell that the people who lived. then fixst learned 
to clothe themselves in the same way. The very first 
clothes man wore in those far distant times were the 
rough, undressed skins of the animals he was able to fill. 

The Esquimaux are not the only people who still clothe 

° ° ° 


lt ‘OBJECT LESSONS STAND, Ur 


themselves with the skins of animals. The people of 
Russia wrap themselves in sheep-skins, for their country 
too is bitterly cold .throughout the greater part of the 

ear 

a It will interest the children to leafn that the earliest Ienogun 
inhabitants of our own country had only the rough, undressed 
skins of animals for their covering. Show a picture of an 
Ancieat Briton, and explain that, if they read their history 

» Jooks, they will find that the people who lived here two thousand 
years ago were clothed like this. 


Il. Fevrep Harr iNsteap or SKINS 


Point out that to get the skins it was of course necessary to 
kill the animals. Tell that in course of time some one found 
out that hair might be easily matted together into a kind 
of cloth, if it were wetted and then beaten with wooden hammers. 

Hand round the class for inspection some pieces of felt 
Carpet, and explain that this thick sort of cloth is made of 
hair matted together in that way. Show them that they can 
easily pull the hairs out of it. Tell that we call it felt, and 
we say thatthe hair of which it is made has been felted (or 
matted) together. van 

This then is'the kind of material which people in time 

“learned to use for their clothing, instead’ of killing 
animals for the sake of their skins. But how were they 
able to get hair for this purpose without killing the 
animals ? : 

“Think what happens to the cat’s goat in the hot summer 
weather, and you will be aole to tell me this. The hair 
falls out as the weather gets warm, because she does 
not want a thick coat then; and remember, this is the 
case not only with the cat, but with all animals that have 
thick coats. 
| Lell of the sheep's habit of rubbing itself against the bashes 
when the warm weather comes round. Lxplain that the animal 
Jinds its thick coat too warm and uncomfortable then, 
and this is the way in which it tries to get rid of some of it, 
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by tearing it off in the bushes. People who kept sheep 
im those early times must have noticed this, and it no doubt led 
them to cut off the wool every spring, for their own use 
to make that felted kind of material for their clothing. 
Sheep-shecring is far too wncient for any one to be able to say 
wheh it was first practised. ad 

We now use felt like this made of wool, for carpets 
and table-covers, but’o doubt the material which Shose 
ancient people made for clothing was much coarser and © 
rougher. 

Do we use felt for clothing now? We wear felt, hats. 

Show one, Let the girls examine the material. Explain 
that this felt is made not of wool, but of rabbit’s fur. MWe 
Kill these animals for food, and we make use of their coats in 
this way. The fur is removed from the skin, and after being 
soaked in hot water is pressed and beaten till it becomes felted 
or matted together as we now seeit. 


oe e 


elll. Textine MATERIALS 


Hand round the class some pieces of coarse flunnel,. the 
structyre of whieh can be easily seen. 

Call upon the girls to examine the material and tell how it 
is made. It consists of two sets of threads which cross 
euch other, and make a sort of web. Let them separate a 
thread or two from each set, and lay them on their desks for” 
Further inspection. E 

The. arrangement of these threads in the piece of flannel maiy 
be illustrated inca simple way as follows :—Stretch some worsted 
tightly across a slate frame from end to end, fixing the 
threads as close together as can be conveniently done by means of 
small lrads or tacks. These will represent one set of the 


threads, and the other set may be interlaced crosswise with a i 


needle,.te form a web. 

N.B.—The technical terms, warp and woof need not 
be given here. Indeed they would be best omitted altogether 
Jor the present. : 
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Explain that this process is called weaving. Mother does 
something of the same sort in darning a stocking. 

Most of our materials for clothing aye now made in this 
way by weaving. We call them textile materials; 
but the word textile is only another name foy woven. 
Textile materials are woven materials—matdtials 
made by weaving. 3 

Lxad the children next to turn their attention to the threads 


with which this woven material is made. They will easily find 
out for themselves that each thread is made up of fine hairs 


twisted together. Set them to untwist the threads, and see. 


that tt ts so. oY) 3 

Explain that the wool is first twisted up*into threads, 
as we now see them, and then the threads are woven up into a 
sort of web or cloth, which we call flannel. All textile 
materials are made in this way. 

Without entering into any further description for the present, 
have specimens of familiar textile fabrics handed round the class 
for inspection. 


| 
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IV. LEarHer 
@ 

One more point before we close the lesson. We hfe 
not, ajtogether given fp the use of animals’ skins for 
clothing. Indeed we wear some of these skins every day 
of our lige. What doI mean? Our boots and shoes are 
made of leather, and “leather is made of the skins of © 
animals, % 


° 


oo Lesson IV 
SOURCES OF CLOTHING 


The teacher should provide herself with specimens of familiar 
textile materials, Ite@vould be well to have one’ or two of the 
edges of these specimens ravelled out to show the threads, 
Provide also some raw wool, cotton wool, raw flax, raw silk, au 


old kid glove, a fur tippet, and a pair of scissors, 7 
$ “1. Textite Marentars 


Sexecr four girls to stand out in front of the class, and pro- 
ceed to call attention to some article of clothing worn by cach, 
.¢-8., Mary's serge frock, Jane's print pinafore, dnnie’s 
white collar, and Kate's pretty pink ribbon. ‘ 

Call upon the four girls themselves to examine these various 
articles and compare them bne with enother. Their eyes will 
tell them that the materials of which these things are made 
we not at all alike in appearance, und if they 
touch them their fingers will tell them that they-do not feel 
the same. > tie 

Tell, that the frock, pinafore, collar, and ribbon are really 
made of different materials. Ie are going to see what 
we can learn about these materials now. 

Distribute the specimens round the class ; instruct the chil- 
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dren to spread them out on the desks before them ; and proceed 
as follows -— , 

Look at your pieces, and hold upethe one most like 
Maty’s frock. Now show me a piece of print like Jane’s 
pinafore ; now a piece of the white stuff like tlie collar ; 
now, lastly, the piece of ribbon. , 

That is right. You have four different sorts of material 
in front of you. Now I want you'to look at them all a 
little more closely. You notice that the edges of each of 
them are rough, where the material has been cut. 

Why is this? They are made of threads; the rough 
edges are the ends of the threads. 

Have each piece examined separately; and show that they are 
all alike in this respect. 

What shall we say about all these things then? They 
are all textile materials. 

What does that mean? It means that they are made 
by weaving. The threads are woven together. : 

Yes, if you look at the material, you can see in all of 
them the threads crossing each other. - We could pull 
the stuff to pieces thread by thread. 

1. Wool.—Point out that as the four materials are all 
different, although they are made in the same way by wexving, 
we must look for a difference in the threads themselves, and then 
proceed to examine euch specimen in succession, commencing with 
the serge. 

First pull the material to pieces, thread by thread, and then 
untwist the threads themselves. Call attention to the curly, 
wavy nature of the fibres ‘lat make up the threads. 
Tell that this is Wool. ~Show some raw wool, and ask 
where it came from. It grew on the sheep’s back. 

Remind the children that this thick woolly coat is to keep 
the sheep warm in the cold winter weather. The animal 
does not want its thick coat when the’ frost and snow 
are all gone, and so we cut it off to make clothing tor keep 

Ives warm. : 
pie, them to name (as far as they are able) other materials 
made of wool. This need not be pressed too far, us it will be 
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dealt with in a later lesson. Blankets to keep us warm in 
bed, flannel to make warm underclothing, worsted stock- 
ings to keep our fee? warm, and comforters and shawls to 
make warm wraps, to say nothing of materials for warm 
dresses, jackets, coats and cloaks, are all made of 
wool. 

We @all this usefyl wool an animal substance, 
because it comes from the sheep. : 

2. Cotton.—Proceed in a similar way to deal with thes 
piece of print, first pulling the material to pieces, aed, by 
thread, and afterwar ds untwisting the threads. 

This material is sometimes called print, and senetinee 
calico print, because pretty patterns are printed upon it, 
to make it into a nice material for dresses, aprons, and 
pinafores. 

Did you ever see any other kind of calico? Yes, our 
underclothing is made of calico, and so are the sheets 
on the bed. © e 

Is that print too? No, that is quite white. 

Show some cétton wool, and tell that this is the material 
of which calico is made. We call it cotton. 

What does this stuff look like? It looks like wool. 
Compltire with sheep's wool. Yes, it is a sort of wool; we 
call it cotton wool. But it does not grow on the back of 
a sheep, or any other animal. It grows on a tree or 
a plant. 

What name do we give to trees ind plants of all sorts, 
that grow in the ground? We call them vegetables, 

Yes, those things all belong to the vegetable king- 
dom, and so We say cotton is a vegetable substance, 
because it comes from a plant. 

3. Linen.—VFollow up exactly the same treatment with the 
piece of linen. Show a bunch of raw flax. Tell its name— 
flax. It is the material from which the linen is made, an 
like cotton, it comes from a plant—the flax plant. Liner 
therefore, is another vegetable substance. i 

4. Silk.—Deal lastly with the piece of ribbon in the s 
way, reducing the web to threads, the threads themselves 4p 
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separate fibres, and then comparing the fibres with a hank of 
raw suk. = 

fere we have a different sort of material altogether. 
It is an animal substance, because it comes ,from an 
animal; but it never formed a warm coat fore that 
animal, as the wool did for the sheep. What can it be ? 

Pent out the thin delicate fibres of raw sill? and tell 
that this material was made for us by a sort of caterpillar. 
de call the material itself silk, and the little animal that 
makes it is the silk-worm. 

Now’ let "us see what we have on the black-board. 
Wool, cotton, flax and silk are all used for making 
textile materials. Wool and silk are animal sub- 
stances; cotton and flax are vegetable substances. 


I. Learner 


Show an old kid glove; let the children, examine it for 
themselves. 

Can you see threads crossing each other in this 
material? No. Cut it with the scissors, and see whether 
you can find the cut edges of any threads in it. Nd, the 
edges are quite smooth. 

Can you pull threads out of it? No. 

What can you tell me about this material then? It is 
not a textile material, because it is not made of 
threads woven together. 

Right. It is made of, leather ; 3; and I told you ‘in our 
last lesson that leather is prepared from “the skins of 
animals. 

Then as all leather is made from the skins of animals, 
what kind of substance must we call it? An animal 
substance. ¥ 

What else do we wear made of leather? Our‘ boots 
and shoes. 


De. 
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m1 Fur 


Show a fur tippe-—an old one would be best, in order that 
the skin® side may be shown. Call attention to the soft, 
smooth, glossy hair on the outside. 

Whag is this smooth glossy hair? It is the warm soft 
coat of some animal. ° © 

What do we call it? Wee call it fur. . 

Where does the fur grow? It grows on the animal’s 
skin. On 

Turn the fur over now, and show that this sort of 
material, consists of the soft thick smooth hair, and the 
skin in which it grew. The skin itself is now like 
leather. To get it, the animal had to be killed, and the 
skin stripped from its back. This then is another sort of 
animal substance. Remind the children once more of 
the Esquimaux and their clothing of fur skins. > 


e 
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Lesson V ° 
» CLOTHING MATERIALS—A Comparison 


Provide the following articles for illustration :—Specimens of 
fur and leather, and the common textile fabries, a sheet or two 
of blotting-paper, a jug of water, a square of leather tied up at 
the four corners into a sort of bag, a tin plate. 


) I. Pogous AND. NoN-porous MaTErrAts 


Provuce the specimens of fur, leather, and textile fabrics, and 
let the children name them one by one. Lead them also to = 
arrange the specimens (1) as animal and vegetable products, 
and (2) as textiles and nan-textiles, ~2 

What name may we give to all these articles? Clo IS" 
ing materials. : 

Why? Because they are the materials from which 
our clothing is made. noe vs RTBRAB 
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Lead the children to tell that some of our clothing is intended 
to keep us warm in the winter, some to keep us cool 
in the summer, some to keep us dry, und so on. Explain 
that we are now going to learn how it is that each material ts 
exactly fitted for its own particular purpose. co 

Let us begin with leather—the material for our boots 
and shoes. ‘The chief purpose of this part of our‘clothing 

_is to keep our feet dry and warm. Why should we 
ghoose leather for this? 

Call upon one of the girls to come to the front and pour a 
few drops of water on a piece of blotting-paper. Then let her 
hold up the blotting-paper, so that the class may see that the 
water has spread all over the sheet. ' 

Liemind them of their earlier lessons by folding up a piece 
of blotting-paper, as if for a filter, and filling it with water. 

Why did the sheet of blotting-paper get wet all over? 
Because blotting-paper is porous; it sucks up water. 

Can you think of a better word, ingtead of saying that 
it “sucks up” water? We can say it absorbs water. 
Absorb means to suck up. : 

What do we say about the blotting-paper, because it 
absorbs water? We say it is an absorbent material. 

Now let cach of the textile materials—flannel, calico, cloth, 
linen, and silk—be treated in exactly the same way. Call upon 
the class to explain that all these materials are porous and 
absorbent, for they all absorb water. 

Lead them also to explain, from what they see, that all are 
not equally absorbent. Flannel is the most absorbent of 
all ;) calico too is very absorbent ; but silk takes longer than . 
any of the others to soak wp the water. 

Let them examine the materials again one by one, and they 
will see for themselves that the looser the texture is the 
more absorbent if will be. , 

Now let us turn our attention to the other clothing 
material—leather. Here is a piece of leather which has 
been standing in this plate of water for some time, but 
you see the upper side of it is quite dry—the water 
has not soaked through. 


by ’ 


j 


Sah Ser 


y) 


Les. v CLOTHING MATERIALS—A COMPARISON Uy 123: 


Here too I have a sort of leather bag which I made by 
tying the corners of a piece of leather together, and before 
the lesson began P filled the bag with water. The water 
is there still you see ; none of it has soaked through; 
it kas not even made the outside of the leather wet. 

Now what shall we say about the leather? It is not 
porous or absorbent. It does not let the water 
soak through. : ‘ 

Exactly. We may say that leather is water-proof; } 
and it is because of this that leather is the best of all 
materials for keeping our feet dry in the wet ‘veather, 

Then as porous or absorbent materials would be useless 
as a covering for our feet, let us see why it is that they 
are so useful for the rest of our clothing. 

Lead the children to tell in a simple way what happens 
when they run about and get very hot. The Uody becomes 
covered with moisture, which oozes out from the skin. We call 
it sweat or perspiration. These absorbent materials soak « 
up the perspiration, just as the blotting-paper soaked up 
the water. ; 

Explain that flannel, worsted, and calico arg the best of” 
materials for underclothing because of this. Flannel should 
always bé worn next to the skin, because it does not get cold 
and clammy when it is wet with perspiration, as calico does, 
and it saves us from catching cold. , 

Lell further that our other clothing, being porous too, allows 
the moisture t0 pass away from our bodies as vapour. 

Temind the children, on the other hand, that’ as our outer 
garments are made of one or other of these absorbent materials, 
they quickly get wetted in a shower of rain. We should never 
sit about in our wet things, for that would give us cold. 

Lead them to tell that it is necessary to change our under 
clothing frequently, and why. ~TIt soon becomes very dirty. 

What must be dene with it then? It niust 
washed, 


fem although not so absolutely true, as it would be of i 
rubber or gutta-percha, is suflicient for our present purpose. 
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the water soaks into every part of them, because they 
are porous ; and the dirt is easily washed away. She is 
able, when they are washed, to squeeze the water out 
of them by wringing them, just as we are able to squeeze 
the water out of the pores of a sponge. oa 


e I. Wars Aanp Coot Marerrars 


. Place on the table pieces of fur, Jlannel, calico, silk and 
linen, and call upon one of the girls to lay her hand upon each 
in succession, “ind tell what she observes. She finds that the fur, 
flannel, and silk feel warm to the towch—the Sur warmer 
than the other two; that the linen feels positively cold 
compared with them ; and that the calico also feels cold, 
but not so cold as the linen. 

Instruct ‘her next to pick up the tin plate, which has been 
lying in front of the Jive, and place it against one cheek, while 
she holds the fur against the other. Lead her to tell that, 
although both feel warm, the warmth from the fur is not 
the same as that from the plate. r 

Lixplain that the plate itself is really warm—the fire 
has made it warm—but the fur is not warmer in itself 
than other things, : 

When we lay our hand on the fur, it does not allow 
the heat of the hand to pass away, and that is why it 
feels warm. Woollen and silk materials feel warm for the 
same reason; they prevent the warmth of the body 
from escaping, 

Call attention to the fact that all these are animal snb- 
stances. These materials make warm clothing because 
they keep in the heat of the body. 

The linen and the calico on the contrary feel cold, 
because as soon as they touch the skin they rob the 
blood ef its heat, and it is this. loss of heat from the 
blood that makes these materials feel cold. Linen ‘takes 
away more heat than calico, and so it feels colder than 
calico. 

Note that linen and calico are both vegetable substances, 
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| They make cool materials Jor wear in the hot summer 
| weather, because they, allow some of the bodily heat to 


escape. 
} N.B.—There need be no mention of conductors and %on- 


h conglustors sat this stage. 
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The lesson should not end without comparing the behaviours 
s of the various materials if brought near a flame. This of 
| course should be done experimentally so that theochildren muy 
see for themselves. All burn; but while cotton and linen 
materials blaze up instantly, the others burn less fiercely. 
Wool and leather simply frizzle in the flame. Speak- 
ing generally the vegetable materials catch fire more 
rapidly, and burn much more fiercely than the animal 
j . materials. 
Close with some prectical warnings against the dangers of 
playing with the fi as re. 


Lesson VI © 
WOOL 


Articles required for illustration : some raw wool, specimens 
of linen, fur, and cloth, a pair of shears, a worsted stocking, and 
if possible, specimens of short-staple and long-staple wool. 


I. Inrropuction 


PRopuce the saw wool, and comntence by leading the children 
to tell that this is the material from which our warm winter 
clothing is made. Call upon them to name articles of their own 
clothing which are made of wool. 
Why shoutd wool make warmer clothing than cotton 
or linen? Because it does not allow the heat of the © 
body to pass away. 
i Let one of the girls come to the front, and place one hand on 
the wool, and the other on « piece of linen, and then help her to 
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tell what she observes. The wool feels warm, the linen cold. 
Why ? 

Pass the wool round the cluss for furtheP inspection, and lead 
the thildren to discover its other properties. Tt is light, soft 
to the touch, and very flexible.* Proceed to show ix sqme 
such way as follows, the advantages of these properties in a 
clothing material -— : ; ° 

f 1.°Heavy clothing would tire us, and make us unfit for 
“work. Wool being light provides us with a thick warm 
covering, such as we can wear with ease. 

2. Wool fhakes the best of clothing to wear next to the 
skin, because it is a warm material; but it would not do 
for this purpose if it were harsh and rough. Its goftness 
makes it very suitable; it does not irritate the 
skin, as some materials would. 

3. Although the clothing should fit the body, it ought 
not to interfere in any way with our freedom of movement. 

_ A stiff material would do this, but wopl is flexible, and 
so yields to all our movements. 


Il. How rue Woot 1s Oprarnep 


1. From the live sheep.—Show the jiece of furs and 
lead the children to tell that this was once the warm coat 
of some animal, and that in order to get the fur it was 
necessary to kill the animal. Remind them that this wool 
was also once the warm coat of a sheep, but it was cut off 
while the animal was alive, without hurting it any more 
than it hurts us to have our hair cut. Tt was the sheep's ‘winter 
blanket to keep it warm during the Srast and show, but it did 
not want its thick covering when the cold weather was all gone. 
The wool began to fall off as soon as spring returned, and 
instead of leaving it to fall off, the farmer cut it off, 

Buplisin that it really does the sheep good to lose its thick 
coat during the warm weather, and as the wool begias to 
grow again directly it is cut, the animal is sure of a new 
warm covering, as thick and long as ever ly the time 
winter comes round once more. 
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In this way, the sheep, without any injury to itself, 
gives us its wool for our “own use year after year, as 
regularly as the Spring returns. Men cut off the wool 
with great scissors or shears, and we call this shearing 
the, sheep. Let me téil you how it is done. 

Picture the sheep lying about in the meadows all through the 
winter. eTheir thick woolly coats get very dirty. The first thing 
to be done is to give them a good washing. 0) 

They are taken down to a clear running stream, and 
the shepherd and his dog drive them one by one into the 
water, where men stand ready to wash them When the 
washing is over, the men let them go, and they scramble 
up the bank, and are free to roam about in the green fields 
again, and dry themselves in the warm sun. 

A. day or two later the shearing begins. 

Show a pair of shears, if possible; if not, illustrate by 
means of a sketch on the black-board. Show 
how they are used, gnd explain that the shearer 
always sets about his work. in one way. 

He commences with the head and neck, 
and when the wool has all been removed 
down to the shoulders, he proceeds to cut 
away that on” the under part of the body, 
leaving the sides and back of the animal to 
the last. 

Picture the timid sheep all this while, and 
point out that it is no easy matter to hold the 
animal still and shear off the wool at the same, }) 
time. ~ y 

The wool’ which is cut from’ one sheep 
is called a fleece. Lach fleece is rolled up 
separately, and the whole of the wool is then 
ready to be packed and sent away to the wool merchant. 

2. From sheep killed for food.—Lemind the. children 
that in‘this country sheep are reared mostly for food. What <n 
an immense number of sheep must be killed every year to 
provide all the mutton that is sold in the butchers’ shops. 

Town children often see carts loaded with sheep- 
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skins. Memind the girls of this; and proceed to explain what 
is done with these skins. : 

The butcher removes the skins fronf the sheep as they 
are? killed, and sends them away from the slaughter-house 
to the fell-monger’s yard. Thé fell-monger then selgcts 
the best of the skins to make wool rugs and mats, 
and he separates the wool from the rest of them, &nd sells 

© it to*the wool merchant, to be made up into materials 
*for our use. 
* Buplain that the wool taken in this way from the skin of the 
slaughtered animal is known as dead wool; that which is 
obtained year after year by shearing the living sheep is called 
fleece wool. oy 


IIL Sorting anp Wasnine tue Woon 


Pass on next to consider the nature and habits of the sheep, 
The gnimal lies about so 
much on the damp ground, 
that the wool on the under 
parts of the body must 
get matted together, 
unl torn, and dirty, 
We should not expect to 
Jind the wool there as good 
in quality as it is on the 
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a back and sides, 

55 yw Make a sketch of the 
’ ie F fleece on the black-boaxd, 

a : and point out that there is 
Seconds é actually very considerable 
ee difference in the quality 

sg i of the wool on different 

od qe. parts of the body, The 
ase, finest wool is thit on 


te * the breast and back; 
“oi the least valuable thai 
which grows on the under parts and near the tail. 
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This will naturally lead up to a simple description of the 

Jirst step in the process of manufacture—that of sorting the 
wool. 5 . 
The sorter unrolls the fleeces one by one, spreads tkem 
Out, an the table before him, and’ cuts them up into 
portions according to the quality, taking care to keep the 
different®qualities in separate heaps because each one has 
its own particular use. C) 

Cull attention once more to the sample of raw wool. It is‘ 
very dirty and very greasy. The wash which the sheep 
had in the stream before shearing could only remove the worst of 
the dirt, and nothing can be done with the wool at the mill, 
until it ie quite clean. 

How does mother remove the dirt and greasé from the 
soiled clothes on washing day? She washes them in hot 
water with soap and soda. 

Tell that this is exactly what is done with the dirty greasy 
wool after it is sorted, It is thrown into hot water with plenty 
of soap and soda to get rid of the grease and dirt, and when 
this is all dissolved out, the wool is first rinsed in clear water, 
and then dried by pressing it between heavy rollers. 


fo o 
IV. DirreRENT KINDS oF WooL 


Show some specimens of cloth, side by side with a worsted 
stocking, a-coniforter, or some such article. All these are made 
of wool, but the wool of the stocking would not make cloth, 
neither would that which was used for the cloth make material 
for stockings. 

If specimens of the skins of the South Down and Leicester- 


“shire sheep can be obtained they should be shown. If not, 


piclures of the two animals must suffice. Tell that there is con- 
siderable difference in the nature of the wool from these two 
sheep. “That from the South Down sheep és short. // 
is known as short-staple wool. This is the wool whichis 
used for making cloth. The fibres of the Leicestershire 
wool ure much longer. his is known as long-staple 
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wool, and it is the material from which worsted goods are 
made. Promise to tell more of this in the next lesson. 

@ 
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Lesson VII 


Q 


WOOL AND HAIR COMPARED 


Provide the following articles: specimens of cloth and 
worsted matefials, some raw wool, a, piece of fur; pictures of 
the Angora and Cashmere goat, and the Alpaca. If possible, 
specimens of the wool of each of these should be shown 

: I. Inrropuction 
Siow the specimens of woollen cloth and worsted materials, and 
commence by leading the children to recapitulate a Sew important 
points from the teaching of the precediwg lesson. Let the 
questions elicit in the first place that although both these’ materials 
are made of wool from the sheep, the kind of wool which was 
used for ore would not make the other material. 

This will lead them to tell that there are two different breeds 
of sheep—one with a close fleece of fine short wool, the other 
with a longer, more shaggy coat. 

What names do we give to these different kinds of 
wool? We call one kind short-staple wool, the other, 
long-staple wool. 

What does that mean? It means that in one kind the 
wool fibres are short, and in the other kind long. yi 

How are these two sorts of wool used? The short- 
staple is made into cloth; the long-staple into worsted 
materials, 


” 6 


I. Tae Nature or Woon - ae 
I want to show you now why the short-staple wool is 
always used for making cloth, and the long-staple for 
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making worsted goods ; and to understand this properly 
we must examine the wool itself. 

Place some woolfibres on « slate, side by side with some 
fibres of hair or fur, and let the children compare them cone 
with the other. The firstthing to strike them will be that the 
wool fibres are curly, while the hairs are stiff and 
straight. 

Explain that this i$ the first important difference between 


wool and hair. Wool is really a kind of hair, but wt is: 


much finer and softer than ordinary hair, and it is always 
curly—never stiff and straight. Let them next take 
one of the hairs, and draw it between the finger and thumb 
downwards from end to root, and then let them do the same with 
one of the wool fibres. What difference do they notice? The 
hair feels quite smooth and even from end to end ; but 
the wool, although it is so fine, seems to catch as they draw it 
through the fingers, as though its edges were rough. 
Besides that, when they let it go, it springs back in a sort of 
rew curl, but ihe hair remains almost as stiff and straight 


Ill. °Wrar THE MiIcRoscorE sHowS 


If our eyes were sharp enough, we should be able to 
find out why it is that wool and hair are s0 different ; but 
as we cannot see this for ourselves, I will show you a 
drawing of a fibre of wool, as it appears under the micro- 
segpe.” 

Eaplain that the microscope #8 a magnifying glass, 
which makes things look many times bigger than they 
really are. One of these fibres of wool, if we could look at 
it through the microscope, would appear like a thick rough 
cord. 8 . . 

Tellthe children that they must be content with a drawing of 
the wool fibre now, as it would take too long for all of themsto 
look at it through the microscope ; but promise to show it on 
another occasion, with the help of the instrument (f it is possible 
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to obtain one). Sketch the magnified fibre on the black-board 
and proceed to describe it. $ 

The drawing on the board looks likea thick rough cord, 
an@ all oyer the outside of it may be seen a number of 
little points like the teeth of a’saw. These points are 
the ends of tiny scales, which overlap one another like 


a 


° 


the scales of a fish, and ail point towards the tip of the 
fibre and away from the root. (The scales of a fir-cone will 
give a rough idea of the arrangement.) These scales are so 
small that they cannot possibly be seen with the naked 
eye; but it was their ends which made the*wool fibre feel 
rough when we passed it through our fingers just now. 
Hair has none of these projecting scales, and so it 
feels smooth and eyen. 

* Call. altention to the bundle of wool on the table. It is 
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tangled and matted together. Explain that this happens because 
the scales of one fibre cling to those of another. 

Tell that wool GF all kinds has these scales, but they are 
more numerous. in some sorts of wool than in others. The skort 
stuplewol has the greatest number of scales, and it 
becomes felted or matted together better than other wool. his. 
expluinsrohy the short-staple wool is always used to make 
‘thick close cloth. * ° a 

. The long-staple wool has fewer scales; i will not? 
Be make up into close thick cloth ; but ts used for stockings, 
f flannels, stuffs, serges, and loose materialseof that kind, 
such us girls and women wear, These are known as worsted 


goods. o 
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IV. Orner Woon 


. 
~ Children ave so-apt to think only of the sheep in connection 
with wool, that it will interest them to learn that in some 
countries goals and Mier animals are reared for their wool just 
as we rear sheep. Their fleeces are shorn every year, aul the 
wool is sent to us to be made up into materials for clothing. 

_ Show pictures, and give a short description of cach. 
1, The Angora Goat.—This is the most important of 


the wool-hearing goats. It is now reared in many parts-ot 
the world. Angora wool is very fine, soft, and silky ; 
it ig made into a material called mohair. ‘ 

YOL, IeD. E. bs D 
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2. The Cashmere Goat.—This goat belongs to a 

country in Asia, called Thibet. It gives a short, downy, 
e 


STAND. U1 


silky wool, which is made up into costly materials for 
clothing. 
3. The Alpaca is a native of South America. Its 


° 
fleece gives a very beautiful and useful kind of wool, which 
is more prized for making stuffs and other worsted 
materials than the wool of the sheep. 


° 
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Lesson VIII ee 
°° HOW WOOL IS MANUFACTURED 


. a 5 
The teacher should provide her 
scoured wool, and specimens of the va 


If with some raw, and 


the lesson, a strong iron comb, a ball of darning worsted, a, 
picture of the spiming-wheel, a slate frame, or the darning 
demonstration frame. $ 


= I. Inrropuction 


Commence with a brief recapitulation, dealing with the different 
varicties of wool, which have been mentioned in the foregoing 
lessons, Lead the children to tell (1) that there are many 
different qualities of wool in the same fleece ; (2) that the 
jlecces from two sheep may be totally different, one being the 
short-staple, ‘he other the long-staple variety ; und (3) 
that in addition to sheep's wool we use wool from other animals, 
such as the alpaca and the goat. 

Bepluin that cach of these different varielies of wool is use- 
Sul in its own way. 

Call upon the children to enumerate, as far as they are able, 
materials made of wool, e.g. flannel, blankets, serges, 
stuffs, cloth, carpets, gloves, stockings, shawls, 
vests, jerseys—and point out that although these things are 
all aide of wool, the wool used for one material is very 
different from that used for another. 

Explain that the wool from our own English sheep is not 
suitable for all purposes, as it is harsh and coarse compared 
with that which we get from some foreign countries. It is very 
useful for making coarse-kinds of cloth, blankets, fiannel, 
and worsted goods ; but even the best English wool must be 
mixed with some of the soft, silky wool from Germany anil 
Australia, to make broad-cloth and other smooth, 
glossy materials. 


t) e b 
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ous fabrics mentioned in | 
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In many parts of the world the people dislike mutton, 
and none but the very poorest ever touch it. They rear 
sheep, but only for their wool. Every care and atten- 
tidh is given to the cultivation of the fleece, and that 
is why the wool is so much better “than it is in this couptry, 
where sheep are bred and reared almost entirely for 
the butcher. “ ¢ 

Th Germany the sheep are housed in stables every night, 

* and even during the day-time they are carefully protected 
against the rain. From time to time they are washed, 
sometimes with warm water and soap, and the fleece 
is shorn every spring. They are kept for ten or twelve 
years, and of course when at last they are killedy the flesh 
is old and tough, and this no doubt accounts for the general 
dislike for mutton. The wool, however, from these sheep 
is highly prized. 

This cultivation of the sheep's fleece will Jiid ready apprecia- 
tion among the girls, if their own hair ig tuken in comparison. 
Select some child with beautiful hair. One glance is sufficient 
to tell how carefully her mother tends it. She, by her con- 
stant caxe and attention, is cultivating her child’s hair. 
What would this same Wautiful hair be like, without that 
mother’s care? Picture some of the poor, neglected,” shock- 
healed children that are to be met with in the poorer quarters of 
any large town 

Show neat, side by side with the raw wool, specimens of the 
different fabrics mentioned above, and tell that our next business 
will be to learn what has to be done to the raw wool to change 
it into these useful materigis. We are going to learn’ how the 
wool is manufactured, 


Il. MANUFACTURE 


1. Combing the wool.—Produce the specimen of scoured 
wool, and without saying anything about it, let the ‘children 
compare it with the raw material on the lable. They will at 
once see that it 4s Cleaner and whiter than that, and if they 
take it in their hands, they will find it is no longer greasy 

; i : ‘ 
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and sticky to the touch as thatis. They will have no difficulty 
in telling what has happened tot.  Thisis the wool as it leaves 
the scouring house. ® 

Laplain that in this state it is known as scoured wool, 
and js gob ready for the manufacturer. 

oint out that although the wool looks cleaner and whiter, 
itisina tangled mass. J# must be got out of this tangle ; 
the matted fibres mu8t be separated in some wayeand ° 
made to lie evenly, before anything can be done with them. ® 

What would be a good way to do this? To comb” 
the wool with a comb, just as we comb our hair. 

Tell that in old times people used to comb the wool in this 
way withgron combs. The comb was fixed in an upright posi- 
tion on a post, and the comber took the wool by the handful and 
drew it repeatedly between the spikes. 

Mlustrate the process by drawing some tangled wool or tow 
through « strong comb, so that the fibres are made to lie straight 
and even, side by .side.  Deseribe the modern combing 
machine. 

The combing.machine is exactly like a pair of 
immense drums. They are made of leather, with sharp 
steel spikes sct close all over them. The drums are placed 
side Isy side, and are made to turn round very rapidly, and 
as they turn, the steel teeth in them comb the wool, 
and so break up the tangled knots, and leave the wool- 
fibres lying smooth and straight : 

2. Spinning the yarn.—(rive the children once more 
some pieces of flannel or other worsted materialpand instruct 
them to pull out one of the threads for examination. — Let them 
untwist the thread itself and compare it with w ball of darning 
worsted, 

Both are made up of a great many wool-fibres twisted 
together. This twisting of the fibres into threads is called 
spinning, and “the thread itself is known as yarn. > 

Lapliin that the spinning is all. done by immense machines 
now, but it used to be done by the spinning-wheel. Show 
picture .of the old spinning-wheel. ‘ell that in the oliden 
times the, farmer's wife and daughters used to spin the awpol 


° ° 
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from their own sheep, and send the yarn to be made up into 
materials for use. as 

3. Weaving.—Refer. the children ® the piece of flannel 
onee more, and let them point out that the material is composed 
of two sets of threads, which cross *each other. Bring ope of 


the girls to the front, and set her 
frame (as the teacher did in the earl 
which this material is made, 
N.B.—Jn most schools there will le a a 
stration frame, und this, of 


4o ilustritte with the slate 
ier lesson) the pritciple on 


arning demon- 
course, would serve to illustrate 


® , 
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the weaving process even better than the extemporised 
slate-frame. 7 ‘ 

As she passes th® woof-thread backwards and forwards, 
point out that she does not break it off each time, but brings it 
back wy & litile loop. Fhis gives the web an edge of its 
own, so that it will not ravel out. Te call this the selvage, 
or selvedge ; Lut the words only mean self-edge. Show 
the selvage on w piece of flannel or some other material. @ ° 

What do we call this work of making the yarn into a*° 
web? We call it weaving. ‘ 

What name do we give to all materials that are made 
hy weaving the yarn together? Woven goods, or tex- 
tile goeds. 

Hxplain that in the factories the weaving is done by great 
machines called looms. 


° Lesson IX 
MATERIALS MADE OF WOOL 


Provide for gillustration specimens of broad-cloth, kersey- 
mere, melton, beaver, pilot-cloth, flannel, serge, and stuff, a 
teazle-head, a few articles of hosiery. 


r s 
I. Tur Loom and WEAVING 


Wrar do we call the machine in which the yarn is woven 


into textile materials? A loom, ‘ d : 
We will now try to learn something about this machine 


and the way in which it does its work. & ; 
N.B.—The mechanism of the loom itself ts of course too m- 
tricate for children to comprehend, nor is al necessary that they 
should do so; but they nay easily be led to form a wry clear 
notion of the principles involved by means of a sketch on the 
Nack-board. : . 
Commence the description hy calling attention to the two 


rollers a! the opposite ends of the loom, with the yarn 
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“ : 

ranged round them, thread by thread, close together, and 
dialling from one end of the*machine to the other. Notice 
that this is like the arrangement of the tltreads of worsted 


on the darning-frame. 71) that the weaver calls these 

threads th’e warp, { 
Notice the shuttle next. Compare it with? the shuttlerof a 
rt sewing-machine. Tt carries the other thread, which is 

to cross the threads of the warp. The weaver calls 


Liemind the chilaren that when we did our weaving 
on the frame, we had to pass the woof under one thread 


r the neat continually, anil then 
Proceed to show how this 


s is accomplished in the loom by 

means of the heddle, 
is contrivance is in tivo 

part is attached to alternate thres 
Jn this way, when the machine is at*work, one set 
of these threads are raised, while the other set, 
are lowered, and thus the shuttle with its woof 
thread is able to pass between them, and so a 


web is made, 


parts, and each 
ads of the warp. 


2 
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Daplain that in the old hand-looms the weaver himself sat in 
Front of the machine, and passed the shuttle from hand to hand 
between the warp thr&uds ; but in the great power looms 
of to-day steam does it all. . 

The, rollers revolve'slowly, so that the warp threads 
may be gradually unwound from the hinder one as the 
cloth is made; the two parts of the heddle move alter- 
nately up and down’ at a rapid rate; and even*the 
shuttle is made to travel to and fro, at the same rate, 
in a grooye of its own, without the hands of the weaver 
touching it. ° 


° II. Worsrep anp Wooi.en Goops 


Show now some specimens of felted cloth side by side with 
the pieces of flannel, serge, and stuff, and lead the children 
to point out the difference between the two Iinds of material. 

In the latter clags of material the threads of the 
warp and woof can be distinctly seen crossing each 
other, but not in the former. Wool is the material of 
which all are made, but the wool which is used ,for one 
kind of material would not make the other. 

Flannels, stuffs, and serges, and all goods of that 
kind, in which the threads of the warp and woof can be 
seen, are known as worsted materials. 

Lxplain that they got this name because they were frst made 
at the little Norfolk village of Worsted, hundreds of years 
ago, by some Flemish wearers, who had been driven ont of their 
own country and settled there. 

These worsted goods are made of the long- staple 
wool, or as the work- people call it, combing wool. It is 
so called because this is really the only wool which is 
combed. 

What name “id we give to the other variety ofsvool ? 
Short- “staple wool. 2 

What is the great, difference between the two? The 
short-staple wool is much more wavy than the long- 
staple, and contains more scales. 


ny 
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How would you know one from the other? The short- 
staple wool easily gets matted together. 

Why is this? Because the scalés catch one in the 
other and cling together. There are fewer scales in 
the long-staple wool, and that is why it does gob get 
matted or felted together. 

Now show the specimens of broadcloth aun/ keyseymere 
onc? more. 

Lewl the childven to tell that, not only are we unable to see 
the threads crossing each other as in the worsted goods, but the 
material lodts as if it were felted. Vell that this is really 
the case ; these materials are a sort of felt, and they are mude 
of short-staple wool, because of its felting properties. 

Heplain that, just as the work-people call one kind of wool 
combing wool, so they have a special name for this hind because 
it is not combed. They call it carding wool. 

The carding process itself, however, need not be dwelt upon 
here. It will suffice to explain that thg carding answers the 
sume purpose us combing in separating the wool-fibres, 
and making them ready for spinning into yarn. 

We gall all goods made of short-staple wool woollen 
materials to distinguish them from the worsted 
materials, which are made of the long-staple wool. ® 

When the worsted material leaves the loom, it is ready 
for use; but the woollen goods, although they too have 
to be spun into yarn, and woven in the loom, have after- 
wards to undergo another process of fulling or felting. 

The piece of cloth as it is taken from the loom is put 
into a great tank with soap and water, and then ‘beaten 
with heavy hammers for a long time. This causes the 
fibres to felt together, so that when the cloth is dried it 
is thicker than it was, and the threads can no longer be 
seen crossing each other. 

After this, the surface of the cloth is brnshed up by a 
machine with a brush made of teazle-heads. ‘Show a 
‘specimen of one if possible. 

These teazles are a sort of thistle, and they are 
covered with little stiff hooks. As the brushes tum 
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The nap is then cnt even 
ready for use. 
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rounds the little hooks catch in the short fibres on the 
surface of the cloth, and pull 
them up, so as to make them Pe 
form a nap all over the Rev 
G Pacer 
te y 
to give St a smooth surface, 
and nothing more has to be 
r done but to press it between 
Broad-cloths, meltons, 
beavers; kerseymere, and 
pilot-cloth are all made in 


cloth. 
smooth rollers, and it is then 
this way. A TRAZLE-HRAD. 


Kerseymere is the fine felted 
cloth which is used for livery clothing for gentlemen’s servants. 


° 
Ill. Knirrep Goops 


Show some knitted article, e.g. @ woollen vest, ‘a stock- 
ing, yr a glove. 
Compare the texture of this with that of the woven qoods. 
Th is not made of warp and woof 
threads crossing eaah other, but of 
threads looped together by Knit- 
ting. . 
We always use this kind of 
materi for stockings. Hose is 
another name for stockings. 
That is why we call all articles 
p made in this way hosiery. 
Call upon the children to name as many of these articles as 
they can. 
: 
| 
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Lesson X + 


FUR . ¢ 
© 0 
Articles required for illustration : some raw wool, pieces of 
sheep-skin and goat’s-skin, a fur muff and tippet, a live eat, a 
few Specimens ai fur, a rabbit’s skin undressed, a tin plate, aid 
“pictures of the fur animals, 


I.*Iytropuction (Woor, Harr, Fur) 


Tur purpose of this introduction is to make the now familiar 
wool « starting-point, and from it to proceed to discuss briefly 
the nature of the other coverings of muammals—hair and fur— 
to compare them one with another, and to show that all are 
modifications of the same. thing. 

Produce once more the specimen of raw wool, and commence 
as follows :-— 

This wool, as you know, once grew on the sheep's back. 
Tt was the animal’s thick winter coat. What kind of 
animals require a thick coat? Warm-blopded animals. 

Why is that? They must have thick coats to “keep 
them warm. 

How does the thick coat keep the animal warm? It 
keeps the heat in the body, and prevents it from pass- 
ing away. 

Do you know any other animal hesides the sheep, which 
has wool for its covering } 

Lhe children will no doubt name the goat as a wool-hearing 
animal, and this will afford a good opportunity for reminding 
them that only w few special kinds of goats, like those 
mentioned in Lesson VII, have a fleece of wool. None 
of the common goats waht we see in this country have wool Jor 
their covering. 

* Show a picture of one of these common goats, side ly side 
wilh the pieture of the sheep, and lead the children to compare 
the coverings of the two animals. 
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The wool of the sheep’s coat is very fine, ver: 
and very thick ; the material of lhe soate ORE es Tene 
straight, coarse hair. . : 

If a piece of the actual skin of each could be obtained,the 
chilgrey would learn more"of the two things by handling them. 
Elicit from the class that certain kinds of dog's have long, 
shaggy*coats like that of the goat. Laxplain that we call 
this hair, not wool. Call upon the children to name *other 


animals which have hair for their covering, *some long and 
shaggy, some short and close, Assist of course where necessary. 

Now produce the cat, and let the children compare her coat 
with the wool of the sheep on one hand, and the hair of these 
laiter animals on the other. 

The cats coat is not wavy and curly like wool, and 
it is much finer, softer, thicker, and smoother than 
ordinary hair. _ It is neither wool, nor hair; we call it 
fur, ‘ ' 

Rehnind the children that these various coverings grow on 
the skins of the animals, just as the hair grows on our heail. 
We give them different names,—wool, hair, fur—lecause of 
their diferent appearance and properties, 


a 
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“How is wool used as a material for clothing? It is 


twisted or spun into yarn, and the yarn is woven cinto 


cloth. 

What name do we give to materjals made in this way ? 
We “all them textile or woven goods. 

Hand the muff and tippet round the class for inspection, 
and lead the children to tell that these articles were not made by 
weaving, © 

Compare them with the cat’s cout, and point out that they 
are made of fur, and that the fur looks exactly as it does on the 
animal’s back. 

Tell that hair and fur are not made into textile materials 
for clothing. 

The fur animals give us their coats only once, and that, is 
after they are dead. MWe never shoar the fur from the 
living animal as we shear the wool from the sheep. 

Pass the specimens of fur round the class, and elicit from the 
children shat each piece consists not only of the soft, smooth, 
glossy hair like that on the outside of the muff and the tippet, 
but also of the actual skin of the animal. Remind them 
that in order to get the fur, it was necessary, in every case, to 
kill the animal and strip off its skin. 

Let them examine the skin side first. They will find that it 
is stout and thick like leather, and it is tough and 
strong, for it will not easily tear if they pull it. , 

Show the undressed rabhit’s skin, and point out that in this 
case the skin itself is very stiff and hard, and it easily cracks 
and tears if it is pulled. Eaxpluin that when the skins are 
stripped off, they have to be properly prepared, aul this makes 
them soft, tough, and pliant. Promise to tell in a later 
lesson how this is done. fl 

Now let us examine the cat’s fur once more, and gee 
what we can learn about the hairy outside part. The first 
thing to notice is that it is really a double coat, for there 
are two kinds of hair growing side by side. The under 
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cout censists of very fine, short, soft, silky hair, 
slightly inclined to curl; and “the microscope would show 
that each hair is barbed with projecting scales, This is 
the real fur. It grows very thick and close on the skim, 
and gualces a warm undér-vest. The hairs of the outer 
covering are long, straight, stiff, and perfectly smooth, 
owing to she absence of projecting scales. This top-coat is 
known as the over-hair. 5 

Point out both kinds of hair in the coat of the cat. Explain 
that in the living ani- ‘ 
mil the long stiff hairs 
of the over-hair per- 
form an » important 
duty in helping to 
keep the fur some- 
what loose, and so 
prevent it from matting 
together.” * 

Tell that the most costly furs owe their elegance and 
value chiefly to the length and fineness of this over-hair. 

Lepeat the illustration given in Lesson V. with the warm 
tin plate and the piece of fur. Both feel warm when the hand 
as laid upon them. Call on the children this time to explain 
the nature of the warmth in cach case. 

N.B—This must be done, for the present, without any 
reference to “ good and bad conductors.” The plate is really 
warm from the heat it has received from the fire, but the fur 
is not in itself warmer than other things. ly 
then does it feel warm ? 
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UI. Fur Anmats 


Lead the children next to think about the animals on the 
farm. Picture the sheep Using out in the fields, night and day, 
through all weathers, 4 

Haplain that the farmer does not leave his cows and horses 
out in the cold like ‘this, Ie puts them in warm sheds and 
stables when the winter comes. Why is this? 


5 
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The thin coats of hair which cover the cow and the 
horse would not be sufticient protection for these animals 
in the bitter winter-time ; but the thick fleece of wool is 
able to keep the sheep warm, in spite of the cold all around. 
It keeps the warmth of their bodies from passing 
away, and also keeps the cold biting air off from 
their bodies. ° 

Remind the children that in some parts of the world it is 
very much colder than it is here, and even « fleece of wool would 
not be warm enough for the animals that live in those lands. 
These aniinals are always clothed in @ thick fur coat, 
Iecause it is the warmest of all coverings. 

Among the fur animals are squirrels, hares, rabbits, 
bears, foxes (black, red, blue, and silver), the sable, 
ermine, skunk, racoon, sea-otter, and seal. 

Show pictures of these animals, point them out one by one, 
and promise to tell more about them in the next lesson. Haplain 
that they ave all wild animals, and that many willions of 
them are killed every year for the sake of their beautiful warm 
couls of fur. 


Lesson XI 
SOURCES OF FUR 


Provide for illustration specimens of as many varieties of fur 
as can be obtained, and pictures of the fur animals. 


I. Fur ANIMALS 
Propuce. the picture of the fur-bearing animals, and commence 
with a brief description of each as Fallows — 
Which of all these animals is best known to English 
* children? The rabbit. 
Yes, rabbits and hares are the commonest of all 
our wild animals. ‘The farmer shoots them whenever 


° 
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he finds them in his fields, hecause they cat up his crops. 
Their flesh makes good food, and their skins provide us 
with useful furs. 

Tell that in Australia the land is so overrun with rabbits, that 
they gre. great trouble to the farmers, who kill millions of them 
every year, and send their skins to this country. 

There® is another little animal in the picture which 
some of you must have seen. It is a pretty little creatAre ; 
it lives in the trees, and feeds upon nuts and acorns, 

* What is its name? The squirrel. 

Let the children point it out. Call attention to the beauti- 
ful bushy tail. Vell that the fur of the squirrel is very 
soft and-fine. Jt is made into boas and tippets, and is 
also used to line cloaks and mantles. Jf a specimen of 
the fur can be obtained, hand it round the class for inspection. 
Many millions of these little animals are killed every year for 
the sake of their beautiful fur coats, 

Call attention next to the ermine and sable. Notice that 


THE ERMINE. 


° 
they are very much alike in appearance. They belong to the 
same family. They are small animals, not half so large as 
a rabbit ; but they are fierce and cruel, and they kill and 

“eat animals much larger than themselves, Their fur is 
highly prized. ° 

a va interest. the children to learn the curious fact that, 
these animals change their colour as winter ‘comes on. 
Tell that the fur which we call ermine is snowy white. Tf 
possible show a specimen. 
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This beautiful white fur is only the winter coat of 
the animal. Its fur is brown in summer, and we then 
call the animal a stoat, not an ermine; but it always 
changes to pure white as winter approaches. 

The most curious thing of dll is that the peaufiful 
black tail does not change colour with the rest Pt the 
fur, but remains as black as jet all the winter. + 

"Baplain that for ages ermine “has been used for the 
costly robes of kings and queens, the great officers of 
state, and the nobility of the land. 

None but the nobles were allowed to wear ermine; and the 
vank of the wearer was known by the number of these 
black tails in the robe, and the way in which.they were 
placed on the white fur. 

Sable is onc of the most beautiful and costly of furs. 


THE SABLE. 


As we sec it the fur is a rich deep brown. This is its 
winter colour; in thc summer it is almost red and 
spotted with grey. 

Eaplain that this change of colour is very common among 
the animals of the frozen regions of the North ; Z but they usually 
change to white, e 

After a few days’ exposure to the snow, on the réturn of 
winter, the fur becomes white, not because new while hairs grow, 
ut because every hair on the skin changes colour. 

Silver-fox, skunk, and racoon are very rich, beauti- 

° 


S . 


wile an SOURCES OF FUR i 
ful fuas, prized because of the length and fineness of the 
over-hair, . . 

Call attention to the pictures of these animals. Tell that 
a single skin of the silver-fox will sometimes Setch from 
£20, to, £35. £ 

Notwe next the sea-otter. Call attention to the webbed 
feet. © - , 

What kind of an animal would you expect this t® be? © 
A swimming animal. S 


THE SEA-OTTER. ° 


are splendid swimmers, and feed on fish. , Without these 
webbed feet they would be unable to catch their foor. : 

Explain that the common otter liges in and near rivers ; but 
this one—the sea-otter—males its home on the wild 
rocky sea-shores of North America, far remote from man. 

The fur is short, close, and thick, but extremely 
fine, and as soft as velvet. A single skin of the sea- 
otter has been known ta sell for as much as £100, ¥ 

Lastly, call attention to the seal. Point out that Us 
animal has only a pair of short flippers in place of thie 
ordinary limbs. They look more like the fins of a fish than 
legs. Lead the childven to tell that it could not run, or even 


4 . 
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walk very quickly with these. Explain. that this animel, like 

the otter, lives in the water as well as on land, but it is 

much more at home in the water than out of it. Tt spends 

most of its life in the water. _ ‘ is : 
The seal lives in the cold icy Seas ; it requires 7 thick 

coat to keep it warm. : : ; 

The seal’s skin is a beautiful thick soft far. Im- 


2 


THE SEAL. 


mense numbers of seals are killed every year to provide 
fur for ladies’ jackets, mantles, muffs, and other costly 
articles of clothing. 


Il. Fur Huntrne é 


Remind the children that all these fur animals, and 
many more which we have not named, are wild, and that their 
proper home is in the cold frozen regions of the worl, 
almost unknown to man. r 

Without entering into geographic details, point out Siberia 
and the north of North America on a map of the wortd, or a 
globe, and help the children to form a mind-picture of these 
wild. inhospitable regions. Tell that these two parts of the 
world supply nearly all the furs we Use. The fur animals live 


‘ 
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there, gnd if we want their warm beautiful coats, some one 
must go there to get theni. 

Picture the bold intrepid hunters, who leave their 
homes every year for months together, to make their way into 
these dreary wilds in search of furs. During all this time they 
may not meet another person, and they are every moment 
exposed to risks and dangers, loth from the unknown 
nature of the country, Gnd also from the fierce wild beasts, © 
which prowl about on every side. None but the hardiest ° 
and bravest men could face such dangers. Even while the 
hunter is lying in wait for one animal, some othes fierce beast 
may be creeping noiselessly wp to spring upon him. 

Now let us think once more of pussy at home. If you 
take her on your lap in the warm weather what happens? 
Her fur comes out and covers us with hairs. Some of 
she fur always falls off in the warm summer weather. 

Do you notice the same thing in winter? No, because 
the fur grows thick and close again before the cold 
weather returns. 

It is exactly the same with all the fur animals. 
coats always get thinner when the cold weather, 
because the hairs at once begin to fall off; but the fur 
grows thick ahd close again before the frost and snow 
return, X 
Which do you think, then, would be the best time of 
the year for the hunters to go in search of the fur 
animals? The winter. 

Expliin that this is so. The fur coats, if taken from the 
animals at any other time, would be of Uittle value, as the hair 
would easily fall out. The poor jur-hunter has to face the 
terrors and hardships of those dreary northern 
winters, as well as the other dangers, or he would get nothing - 
Jor his trouble. 

All through? the winter he is busily engaged in the 
wildese, coldest, and most solitary parts of the world, 
hunting, trapping, and shooting these wild beasts, and 
collecting their furs. The skin, or pelt as ib is called, 18 
stripped from each animal as it is taken ; and it is then 


Their 
gone, 
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rubbed with salt to prevent it from rotting or pwtrefy- 
ing. After the break-up of ‘winter, they bring their col- 
lection to certain towns, where fairs or markets ure held 
forthe sale of the furs. A 
e A 
Tl. Fur vor Ciornine ° 
° 

eas the children to see from what has been said that, 
although the Esquimauz can easily clothe himself from head to 
Soot in Surs, because he has only to kill the animal and strip 
off its skin to make himself a covering, the sume kind of furs 
must be very expensive by the time they reach us. 

In this country fur is much used as an ornamental 
trimming for winter clothing, but only well-to-do people 
can afford real fur garments, except such things as 
muffs, capes, tippets and boas. 

People who have furs take great care of them because 
they are costly. , 

A careful housewife will never think of putting her furs 
away damp, for damp will quickly make them go 
mouldy. Should they get wet she hangs them in a 
warm dry place after shaking them weil, and does not 
put them away till they are quite dry. 

Before she puts them away for the summer, too, she 
first gives them a smart beating with a cane, and 
then wraps them up in brown paper with Some camphor. 
She knows that moths are very destructive to furs; 
but as moths dislike camphor, her furs will be safe all the 
summer if she treats them in this way. 


a 
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Lesson XII 
. PREPARATION OF THE FURS ° 


o,. 2 be enaats 
AttiMles required : two rabbit skins (one properly prepared, 
the othergidressed), specimens of fur, and a felt hat. » 
° 


I. INTRODUCTION = 


Commence by leading the children to think once more of the 
Sur-hunters, the hardships they must undergo, andethe dangers 
they must face during the long dreary northern winters in their 
search fors furs. Why do they always choose the winter as 
their liunting time? 

Picture the men busily engaged stripping off the skins of the 
animals one by one as they wre taken. Tell that these skins, if 
left to themselves, would in time rot and decay, the hair 
would fall off, they would become useless: and then elicit 
Jrom the class that the men prevent them from rotting by rubbing 
the skin-side well with salt. Haplain that the intense cold 
and the salt foyeller preserve the skins all through the winter. 

What is done with them when the winter isoyer? The 
hunters take them into the towns where the fur 


markets are held, and sell them to the traders. 


IL ‘Tur Work oF THE Furrike 

1 over by the hunters. 
and most likely their 
rom their wounds when 


Picture the furs as they are hande 
The animals were hunted and killed, 
bodies were not only dirty, but bleeding fr 
the skins were stripped of: 

Before anything can be « 
to undergo several processes 0 
cleansing ; and when this is over they 
close in great casks, and sent to England. 

The man who dresses the furs, and mal 
use is called a furrier. 

We should not think them wo 


Jone with the skins they have 
f steeping, scouring, and 
are salted, packed 
kes them fit for 


rth much, if we could see 
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them in their greasy salted state as he takes them out 
of the pickle casks, . ‘ 

He first stretches out the skin quite flat, with the flesh 
side uppermost, and pares away with a sharp knife all 
loose pieces of fat and flesh, which may have heen left 
on it, when it was roughly stripped off the back’ of the 
animal by the hunter. These, if left on the skin, would 
cauge it to rot and decay. . 

That done, the skin is steeped for some time in a 
strong solution of alum and salt, and this soaking 
changes the nature of it altogether. When it is taken out 
it is thick and tough, and it will never afterwards rot 
or putrefy as a fresh skin would. 4 

It has to undergo another soaking in bran and water 
to get rid of the alum and salt, after which it is carefully 
dried, and rubbed on the flesh side with a liquid made of 
wheaten flour and the yolk of egg. This is neces: ary 
to make the skin soft and supple, for when it is first’ 
dried after its bran-and-water bath it is very harsh and stiff. 

Show a rabbit's skin which has leen treated in this way, 
and compare it with the rough undressed skin, which was 
used in one of the former lessons. The children have only to 
handle the two, to observe the difference inthe Seek of: them. 
The one is soft and supple to the touch, but the other is 
hard and stiff, and yet at the same time so brittle that it will 
readily tear, ifoit is pulled. 

The alum, salt, and bran have preserved the skin; 
the flour and yolk of egg have done the rest. But the 
most important change wrought by the alum afd salt 
cannot be learned in thi way. 

Lell that the undressed skin if left in a damp place would 
rapidly begin to decay and vot away ; but the one which has been 
prepared with alum and salt is no longer subject to decay. 
Lt would lust for many years. ° v 

Show now as many specimens of furs as can be obtained, 
heeping buck the piece of seal-skin for the present. Lead the 
children to point out the double coat of fur and over-hair 
in each specimen where possible. Remind them that many 
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varieties of fur owe their chief value to the beauty and fine- 

ness of this over-hair. Praduce the piece of seal-skin next 

and call upon the children to jind the over-hair in that. It 

has no over-hair. £ 

Tell that the living seul, like other fur animals, has a 
double coat. Tis undercoat of real fur is close, soft 
and smodéh like velvet, the over-hair consists of long, 
strong, stiff hairs, wllich grow thick enough on the skig to 
almost cover up the real fur beneath. 

There is no lone over-hair on the piece of seal-skin 
hefore us; it consists of the real fur and nothing else. 
Yet when the skin was taken from the animal, and put 
into the pickle-cask to be sent over to this country, it had 
stiff coarse over-hairs on it. 

Tf we could see the coat of one of these living animals, 
we should wonder how it could be possible to change that 
coarse, oily-looking, close-pressed hair into the rich, 
costly, seal-skin garments which we sce in the shops. 
Let me tell you how it is done. 

In preparing the skin, the furrier stretches it out flat 
with the flesh side up, and shaves or pares off part of the 
surface with a sharp knife. In shaving off the under 
surface of the sin in this way, the knife cuts through 
the roots of the long, stiff, over-hairs, which are more 
deeply set than the rest, and it is then an easy matter to 
pull out all the long hairs, and so leave nothing but the 
soft, smooth under-fur. 

Draw « black-board 
the voot8 of the over-hatrs. 

Explain that all the furs, which tue prepared by the furvier, 
as material for making mufls, tippets, boas and capes, and for 
trimmings jor other articles of clothing, are known as fancy 
furs, or dressed furs. 

The fur and Skin in every case are used aS one material, 
the skin itself being changed by means of the alum, salt, and 
bran so that it will not rot or decay. s 


tch of « section of the skin, showing 
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Now think of what we said about the two kinds of fur 
on the cat’s coat. The over-hair is longer and coarser than 
the fur beneath it ; but do you remember any other differ- 
ence between them ? Each hair of the real fur has Sroject- 
ing scales on it, but the over-hairs are quitesmooth. 

ghink of our lessons on wool,and tell me how these 
projecting scales act. They easily catch one in the 
other, and cling together. 

What happens to the hairs if they are pressed together ? 
They become matted or felted together. 

Lixpluin that, because of this felting property of the veal 
Ju, hares’ and rabbits’ skins are largely used in making 
felt hats. Zhe Sur is removed Jrom the skins for this purpose, 
but only the under purt of it is of any use for felling. The 
over-hair has to be got vid of, and this is done in w very clever 
way by a machine called the blowing machine. We 
whole of the fur is put into this machine, in which the air is set 
in motion by means of fans. The wind blows the light, 
Jine under-fur away, but the courser heavier hairs > fall“by 
themselves, and so the two are separated. 

° 


Lesson XIII 
LEATHER 


The teacher should provide herself with some specimens of 
fur and leather, a wool rug, a dog-skin glove, a thin “strip of 
wood, a sharp knife, a pice of thin leather about twelve inches 
square, and the spirit-lamp, 


° 


I. INrropuction 


Commence by referring once more to the work: of preparing the 
shins of the fur animals with alam and salt. Elicit by w 
few well-chosen questions (1) that it is the skin itself (not 
the fur) which is changed by the wction of the alum and 
sult; (2) that the change preserves the skin, so that it 
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will not afterwards rot and decay; and (3) that the 
skin so changed is really stroug tough leather. Show w 
piece of fur. The skin part of it is real leather. 

Remind the children next of the sheep-skins, which are 
stripped off the animals dfter they have been killed by the 
butcher. Lead them to tell that these skins are treated in a 
similar wy, and made into wool rugs, and that the under 
part of these rugs—the skin itsej—is changed into leather 
by the preparation. 

Elicit that some of these sheep-skins are not made into 
rugs. The wool is stripped from them and seuteto the wool 
merchant. But what becomes of the bare skins, after the wool has 
been stripped off? They are steeped in a bath of alum and salt. 

Show a stout kid glove and tell that this was once the 
skin of a sheep; if wus changed into leather by the 
action of alum and salt. 

Produce now the other specimens of leather. Notice that 
they are not all alike ; some are thick, some thin. But they 
are all alike in one sense—they were all-prepared from the 
skins of animals. 

In the preparation of furs and rugs the skin is changed 
into leather without removing the covering of hair 
or wool. ; 

In the preparation of real leather the covering is 
removed in every case, and only the skin itself is used. 

¢ 


II. Properties or LEATHER 

Tanda few of the pieces of leather round the class, antl 
lead the children to tell, by holding them to the nose, that all 
have the same peculiar smell—the smell of leather we 
might call it. We should know « piece of leather in the dark 
by its peculiar smell. 

What is the most iinportant use we make of leather ? 
We use it as the one material for our boots and shoes. 

There are several reasons why leather is the best of ali 
materials for this purpose. We will examine the pieces 
before us, and find out why it is so. 
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Take the pieces of leather in your hand and bend them. 
They all bend easily—tven the thick picces bend. 
What shall we say about leather, because it bends? 
Leather is flexible. 

Look, I will take this piece? of thick leather in one 
hand, and this strip of wood in the other. [fT press 
them on the table, I can bend hoth of them—oth then 
aresflexible. 

While doing it, contrive to press the wood enough to make it 
snap in two; and then show how the leather differs from the 
wood. It ay be bent and twisted in any direction without 
breaking ov even cracking. It is very flexible. 

Llicit that the wood breaks because it is britile ; lt leather 
is not brittle—it is very tough. Jt holds well together ; 
we cannot break, or snap it in two, and we cannot tear it by 
pulling it. Tt will bend, but not break, 

Show that it is also very difficult to cut this thick Wather 
even with a sharp knife. It is hard as well as tough; it 
will stand « great amount of rough usage before wearing 
out. 

What do we say about things that do not wear out 
quickly? We say they are durable ; they last a long 
time, U 

Leather then is durable; it lasts a long time because 
it is so tough and strong. 

Next let tuo of the girls hold the square picce of leather by the 
four corners, so as to make a sort of basin of it, and then fill 
the basin with water. Notice that the water does not run 
through. Remind the children that water would etsily run 
through flannel, serge, cloth, or any of the other teatile materials. 
Why? Because they are porous. 

What shall we. say then about leather, as water will 
not run through it? Leather is not porous, 

This is another important preperty of leather, It is 
not porous; water will not soak through it. We say 
it is water-tight, or water-proof, or we mity say it 
is impervious to water. All these mean the same 
thing. 


LES, XUIT LEATITER ri 
Remjnd the children that the skin from which the eaten 

is made was not impervious or water-proof. It became so 

when it was changed into leather. b 

Now let us think of all these properties of leather, and 
we shpll soon see why it is that this material is more suit- 
able thaft any other for making our boots and shoes. 

Our béots have to bear the weight of our body, to 
protect our feet from’ injury on the rough stony roads, 
and to keep them dry in wet weather. Nothing but a 
tough, strong, durable, water-proof material’ would 
be fit for this. ® 

Leather is tough, strong, durable and waterproof ; but 
so ave iroy and wood. Why not use these materials for 
boots and shoes? Iron would be too heavy, and both 
would hurt the feet, because they are not flexible—they 
would not bend. 

Think of some materials which are light and. flexible. 
All the materials made of wool are light and flexible. 

Then why not use some kind of cloth for boots and 
shoes? Because that material would not be thick and 
stout enough to protect the feet from injury; it 
would soon wear out on the rough hard stone ? and it 
is porous—it would let in the water in wet weather. 

Now tell me why leather is the best of all materials for 
covering and protecting the fect. It keeps the feet dry in 
wet weather, because it is water-proof» It protects 
the fect from injury, because it is hard and tough. 
It does not wear out quickly, because it is very 
durable. It docs, not hurt the feet, because it is 
flexible, and bends casily as we thove about. It does not 
tire the fect, because it is a light material, 


TIL’ Tax Gare or Your Boots 
Remind the children that warm dry feet are very neces- 
sary to health. //’e cunnot expect to keep well, if we allow 
our feet to get wet and cold. Our boots lust a long time because 
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leather is durable ; but if we want our boots to eep. out the 
wet, We must take care of them. 

What do we do with our boots if we get them wet? 
We stand them in front of the fire to dry. 

Some people do, and I want you to think of that,while 
you watch me. I will hold this piece of leath¢r in the 
flame of the spirit-lamp, and you see that ié at once 
frizzles up and burns. I will hold this other- piece, not 
in the flame, but near it. Notice what happens. The 
leather begins to shrivel up, and get hard and stiff, 
When I take it away from the heat, it is so stiff that it 
will easily crack. 

Now think of your wet boots, and tell me why I have 
shown you this. If we put our boots too close to the fire, 
the heat will make the leather shrivel up and get 
hard and stiff, and then it will easily crack. Be care- 
ful never to put wet boots too near the fire; but let them 
dry slowly. 


‘ Lesson XIV 
SKINS AND LEATHER 


Articles reqnived for illustration: some specimens of the 
different kinds*of leather mentioned in the lessons—a kid glove, 
a leather purse, a pivee of wash-leather—a flesher and a skiver, 
a stout dog-skin glove, and an ordinary kid glove, a white kid 
glove, and some article made of morocco leather. : 

* 


L Nature or tHe Skin 


You have already learned that the skins of varions animals 
provide the material for making: leathet—that in fact 
every kind of leather is made from the skin of some 
animal. But in order to properly understand what leather 
is, and how it is made, we must know something about 
the nature of the skin itself. 
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: . 

N.B.—The structure of the skin must be dealt with in a 
very simple way at this stage, without any reference to detail or 
technical terms, the,only object being to prepare the way for a 
clear conception of the tanning and tawing processes of the 


mut eee ° 

: le Wrst thing to remember is that our own skin 
(yours aml mine) is practically the same in structure as 
the skins of all these animals. Therefore if we examjne 
our own skin, that will tell us all we want to know about 
the skins which we use for leather. 

Commence by pointing out that the skin all ougr the body 
appears, at first sight, to be merely a soft, smooth, close-fitling 
cout or covering. Tell that closer examination proves it to be 
something more than this. Pinch up « fold of the skin on the 
back of the hand with the finger and thumb, and call upon the 
children to do the same. Point out that this skin, whatever it 
may be, is a very thin Covering ; and then tell that thin as 
it is, it can be casily separated into two distinct layers, 
or skins, one underlying the other. 

Eaplain that this is exactly what happens when the skin 
ig blistered through a burn or « scald. The top layer of the 
skin becomes separated from the lower one though the 


injury.» 

No doubt you haye all seen 
me what it looked like. It was like 
bladder, and was full of water. ° 

What did mother do to let the water out? She cut a 
small slit in the blister with a sharp pair of scigsors. 

Did it hurt you to have the blister cut? No, I did not 
feel it, , ; ; 

Explain that this top layer of the skin, which forms the 
blister in such cases, is tough and horny. It is meant to 
protect the layer beneath it from injury. Tt does not feel 
pain; it does» not bleed if 2s pricked or cut, Prove 
this by sunning a needle through the skin on the palin of the 
hand. . 

Tell. that beneath this outer layer lies a thicker and more tm- 
portant one—the true skin. his is altogether different from 


° 


a blister of this sort. Tell 
a white, puffed-up 


_ 
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the other. It is very tender ; the slightest prick with a 
needle would cause pain an/ make it bleed. 

It is composed of a mass of fibres crossing cach other in 
every direction, and the spaces between the fibres are filled 
up with a gluelike substance called gelatine, ° 3 

Remind the children that the skins of all the animils which 
provide us with leather are in this respect exactly lik® our own. 
The skin of one animal may be very much thicker than that of 
another ; but there wre always the same two layers—a 
tough horny one on the outside, and a more delicate one— 

“the true skin—Lencath it. Tell that it is the true skin in 
every case which provides the material for leather, 

The skins of some animals, such as the ox, horse, 
buffalo, and antelope, are very thick and heavy. They 
are called hides, and are made into the heaviest, thickest 
kinds of leather. 

Show a piece of sole leather, and tell that this was mule 
Jrom the thick hide of a full-grown bullock. 

Show next w kid glove, « purse, « piece of wash- 
leather, or any article made of the thin, lighter sorts of 
leather. 

This too is leather ; but it is not made from the same 
kind of skins, nor is it prepared in the Same way. ‘The 
goat, kid, sheep, and lamb, are the animals which provide 
the material for this kind of leather, and their coats are 
described by «the simple name of skins, not hides. 

* IL LEATHER From SKINS 


. 
Tf a skin be taken fr$m an animal and thrown aside in 
a damp place, it will soon begin to smell badly and decays 
because the gelatine in it hag a strong tendency t0 
putrefy and rot when it is wet, But if the same skin 
Were at once hung up in a dry place, it would shrink and 
become horny and stiff, because the gelatine would dry 
and harden. The 
Laplain that in cither case the skin would be ‘useless. L Me 
work of preparation therefore is to prevent the gelatin 
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from putrefying and rotting the skin on the one hand, 
and from making it hard, stiff, and horny on the other. 

_ 1, How the wool is removed.—Picture the skeep-skins 
as they are stripped from the sheep in the slaughter-houses, apd 
taken awaypin cart-loads to» the fell-monger. Elicit that as the 
skin bulls wanted for leather, the first step must be to remove 
the wool jxom it. 5 

Remind the children n the other hand that the wool ig as 
valuable as ‘the skin itself. It must be removed from theskin 
without doing any damage to either. Tell how this is done. 

The skins, after being thoroughly washed, to cleanse 
the wool from dirt, blood, and grease, are hung up, wet 
as they are, in a warm room, and there left for several 
days, ; ( 
“Thon would this be likely to act upon the skins? It 
would make them begin to decay and rot. 

What part of the skin would you expect to begin to 
rot first? The gelatine. 

Duplain that this is exactly what does happen. The heat 
and moisture together cause the gelatine to rot, wul this 
makes the skin itself begin to swell up and thicken. In a 
short time it becomes covered with a sort of slinie, which 
oozes out from it, und it smells very badly, as the decaying 
work goes on. 

The skin is then ready for the next step, and the wool may 
be easily pulled out in handfuls, for it becomes loosened 
at the roots as the skin swells. It is taken down, and the 
wool %s either removed in this way, or else scraped, away with a 
blunt knife. 

The scraping-knife removes not oniy the wool but the outer 
layer of the skin as well, for this too becomes loosened 
From the true skin, as the rotting and swelling go on. 

All particles of fat and flesh too are removed from the 
skin during this seraping process, so that at last nothing is left 
but'the true skin to be made into leather. 

2. Tawing the skins.—Tel that the neat step is to throw 
the skins into a bath of alum and salt, and leave them there 
to soak for some time. Remind the children that the skins have 
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already bequn to rot when they are thrown into this liquor. If 
they had been left to themselves, they would have continued 
to rot and decay. The lessons on furs have made them 
familiar with the action of alum and salt. Let them now 
describe the effect of the treatment on these skins, the teacher of 
course assisting where necessary. has 

(a) It at once puts a stop to the rotting of’ the skin. 

()) It so changes the gelatine that it can never rot 

. again, and the skin is thus made very durable. 

(c) It causes the skin to swell up and thicken very 
considerably, so that it becomes stout and strong. 

(d) It makes the skin impervious, because as it swells 
and thickens all its pores become filled up, and it will 
no longer absorb water, 

Laplain that the meaning of all this is that the skins when 
taken out of the alum-and-salt bath are real leather. Still 
as they dry they are found to ve very stiff and. britile. They 
would be useless in that state. ‘To make them supple and 
flexible, they have to undergo two more soukings—first in 
bran and water, und afterwards in a liquor made of 
wheaten flour and yolk of egg. - ' 


II. Varteries or Tur LreaTHer 


Call attention to th 
Lixplain what it is, and 
such grain, How is this? 


t y sheep-skins, but that sometimes 


into leather. This wash-leather is only the under layer, or 
flesher, of a split skin; hence it yhas ne grain. Roan 
consists of the whole or unsplit skin. Jt makes a beautiful 
hind of leather which is much used in book-binding, 

Tell that the fleshers which are intended Jor wash-leather 
ae not tawed. They are first steeped in bran and water, 


distinct skins before it is made * 
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after which they ave sprinkled with oil, rolled up (four or 
jive together) in a ball, and beaten with heavy wooden 
hammers. The oiling and hammering have to be repeated 
several times before the leather is fit for use. Explain that 
wash-leathe? is frequently called chamois (shumoy, shammy) 
leather Zhe reason is that it was formerly made from the 
skin of She chamois-goat, not from sheep-skins. 

Tell that the upper lair of the split skin is called a skiyer. 

This is tawed in the usual way, and is used for hat-linings 
and other purposes. 
_ The stout dog-skin gloves for men’s weay are made 
from the skin of the South African sheep; and almost 
all the so-called kid gloves are made from goat-skins 
and sheep-skins. Only the very best kid gloves are 
actually made from kid-skins. This kind of leather is 
made from the unsplit skin; but military gloves are made 
from sheep-skin fleshers. 

Lamb-skins are always tawed unsplit, as they are 
too thin to bear splitting. From them is made a soft, 
white leather known as beaver, which is largely used for 
making the cheaper sorts of white kid gloves. 

Goat-skins are chiefly used in the manufitture of 
morocco leather, but an inferior sort of morocco is made 
from sheep-skins. Morocco leather is very soft and fine, 
and is usually dyed either red or bright yellow. It is 
much used for the uppers of fancy slippers and shoes 
and for binding books. 


Lesson XV 
HIDES AND LEATHER 


Place on the table the specimens of leather used in the last 
lesson, and some further specimens of stout heavy leather. 
Some oak bark,“and a olution of the bark in a bottle for 


experinient will also be required. 


J. INTRODUCTION 


Stow the specimens of leather which were used in the last lesson, 


68% OBJECT LESSONS STAND, IT 


and commence by leading the children to compare any one of 
these with the raw skin from which it was made. 

1, The skin would easily decay and rot away; the 
leather cannot rot. 

2. The raw skin was porous ; it would absorb moisture. 
Leather is impervious or water-proof, becauserits pores 
have been filled up. } 

3. The raw skin is thin, soft, and flabby ; the leather 

' made from it is thick, stout, and strong, and so hard 
and tough that it will stand a great deal of rough usage. 
It is very lurable. 

A few well-chosen questions will serve to elicit all these points, 
and then the children should be called upon to explain that it 
was the souking in the alum-and-salt liquor, which brought 
about these changes. We call the work of preparation tawing 
the skins, and the leather made in this way is known as 
tawed leather. Sheep, lam, goat and kid skins provide 
the material for tawed leather. 

Show now some specimens of the heavier sorts of leather. 

What animals provide the skins for leather of this 
kind? Cows and horses. . 

What kind of skins are they? They are thick, 
stout, heavy skins, : 

How do we distinguish them from other skins? We 
call them hides, 

Tell that taeving with alum and salt would not 
thick hides into leather. 
way. 


change these 
They have to be prepared in another 


I. Learner rrom Hrprs 


Remind the children that oxen like sheep are. slaughtered for 
fool, and as the animals are killed, their skins are stripped off, 
and sent away, with the hairy covering still onthem, to be made 
into leather. Lead them to tell, by referring to the last lesson, 
what must be the steps in the-manufacture of these hides. The 


hair must be removed, the hides must be changed into actual 


leather, and the leather itself must be made Jit for use. 
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1. Preparation of the hides.—The hides are first 
thrown into a great tank of Water, and left there to soak 
for about a fortnight, to cleanse them from some of 
the dirt, blood, and grease. After this they are talren 
out and put into a deep’pit or tank in the ground filled 
with liye-water. They remain soaking in the lime-water 
for abouv’ ten days, and during this time men day after 


day turn them about so that the lime may be able teact 


upon every part of the skin. The lime-water causes 
the skin to swell, and loosens the roots of the hair. 
When they have been soaked sufficiently, the hides are 


taken ont, and scraped with blunt,knives on the outer side 
only, to remove the hair, which comes away easily with 


the scraping, because it is loosened at the roots. nel 
ren of the similar process the prepara- 


Remind the child iat! 
tion of the sheep-skins. What else was scraped away besides 
the loosened wool? The outer layer of oe a 

Tellthat exactly the same thing happens here. ia ue - 
outer layer of the skin becomes loostned from the true skin by the 
lime-water, and it is scraped away. ; 

When all the hair is removed, the hides are turned over 
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to another set of men called fleshers. These men deal 
only with the under or flesh side of the hide. They 
serape and cut away with sharp knives any bits of flesh 
or fat that may have been left on the skin, so, that when 
their work is done, nothing reniains but the trne.skin 
—the material required for making leather. td 


Lell that so far the lime has been very useful in swelling the 


hides and loosening the hair, but now that its work is. done, 


every particle of it must be got rid of as son as pos- 
sible, as it would be very injurious to the leather if it were left 
there. i 

A liquor is made of fowls’ dung and water, and the 
hides are soaked in this for ahout a week. The liquor 
absorbs all the lime that is left’in them, and when 
they are taken out of it, they are ready to be made into 
leather. : 

2. Tanning.—Remind the children once more that it is 
the soaking in the alum-and-salt solution which changes the 
sheep-skins into actual leather x and then tell that the same 
changes must take place in these thicl: hides, before they can be 
made into leather like the Specimens on the table, 

Lixplain that in this case 


@ Liquo? known ‘as ooze, 


le some oak bark if possible, and 
prepare some of this liquor From it, so th 


Lt would be well to provia 


hat the children may 
heir own observation. 
wm the later stages, 


learn a little of its peculiar Properties by ¢, 
This would prove useful as a reference 
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when dgaling with the tannin in tea, but of course no mention of 
the connection. should be made here. : 

_ A piece of raw skin might be easily obtair ” from tite butcher, 
and if it were put into a bottle with some 0 ‘Ws tannin liquor, 
the children would have an°apportunity of < ig for themselves 
the effect®of the soaking. : 

Describe the tan-yard ,at the leather factory. It is honey- 
combed everywhere with deep pits or tanks sunk in the 
ground. The hides, as they leave the flesher, are thrown into 


-pits, and then the prepared ooze, or bark liquor, 
Te ans ib er them. nie h ides are left to soak in these 
pits for four or five months. ° This is called tanning 
eohieck ie of the liquor soaks into the skins, unites 
-with the gelatine in them, and changes them into 
actual leather: The donger they are allowed to remain 
in the *tan-pits the better, for it is important that Brcny 
particle of the gelatine shall be acted upon by the tannin, 


if the leather is to be of good quality. 
Explain that at first only @ Weak solution of the ooze 
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is used, and that it is increased in strength from time to time, 
so that the strongest liquor comes last. The tanning 
process for some of the best leathers occupies over a year. 
» Blicit from what has been shown that when the tannin has 
soaked through into every part, andthe hide is ready to be daken 
out of the tan-pit, it is no longer a mere skin. fi zs real 
leather, which will not rot and decay, but is strong, 

tough, durable, and water-proof. 
3. Drying, rolling, and currying—The tanned 


hides on being taken out of the pits, are first washed in 
clear water, and then laid out in open, airy lofts to dry, 
after which they have to undergo a great deal of hammer- 
ing, and rolling with heavy rollers to harden them. 

Some of the thickest sorts are split into two by 
machinery, but the flesh, or under side, is inferior to the 
upper or hair side of a split skin. ' 

The thinner kinds of hides are used for the uppers of 
boots, and these are dressed with oil and tallow, and 
rubbed and rolled to give them a smooth surface. 
They are then blacked with lamp-black and tallow, and — 
rubbed and’ smoothed’ and polished again.” This last pro- 
cess is known as currying. 
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o III. Vartetres or TANNED LEATHER 
@ 


Bull-hide, bullock-hide, and cow-hide, make the 
thickest, strongest; and most durable kind of leather, sugh . 


° 


ae 


a aK 5 


_--Offal __ 


as is used for the soles of boots and shoes, and for 


harness for horses. ; 7 st 
Calfskin is much lighter and thinner. he young ci 


| 

| 5 % . . 

It provides a skin so thin and delicate in texture, that oe 

| } ry Co Sh 

t used for making parchment. Ordinary calf ae e 
material from which the uppers of boots are made. 


. 


rr. 
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The hides of the animals that are killed before they 
are fully grown oxen, are‘knownas “kips,” When these 
kips are tanned and dressed, they make a very valuable 
leather, almost as fine as calf-skin, but stouter and more 
durable. It is largely used forthe uppers of boots for 

nd boys. f} 
ee the hide He the horse is much thinner than that of 
the ox; but when it is tanned and curried it provides a 
very valuable leather, which is chiefly used by the 
harness-maker. Pig-skin is tanned into leather for 
covering saddles. 

Tell that besides these domestic animals, many wild animals 
provide useful hides for the tanner. Among these are the 
antelope, buffalo, porpoise, alligator, rhinoceros, and 
hippopotamus, and the skin of each one has its own special 
purpose. 

It will be interesting to the class to learn that the 
difference of quality even in the same hide. Remind them that 
in dealing with wool, we also Sound that one part of the fleece 
is not of equal value with other parts. The skin, as it is taken 
Srom the ox or the horse, is styled the crop, o full hide. 
After it is tanned and dressed, it is cut up into the butt, and 
the offal. The butt is the best portion of the leather ; 
the offal consists of that part of the skin which covered the 
shoulders, neck, cheeks, face, and under parts of the 


animal. This in a single ox-hide we have five distinct 
qualities of leather. 


Show a dlack-bourd. sketch of 
mark how it is cut up. 


re is great 


the crop, with dotted lines to 
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Lesson XVI Y 
9 ; “SILK 


Providé specimens of as many varieties of silk fabrics as can 
be obtained, some silk-worms and caterpillars, pictures of common 
insects, and one or two beetle-pupa cases if possible, 


I Irs Properties yy 


Wr are going to deal with another clothing material to- 
day. Here are some pieces for you to examine, Can you 
tell me what the material is? It is silk. 

Ttemind the children that we do not use silk for owr common, 
everyday clothing. Mother likes to have w silk dress to wear on 
great occasions, but she takes care of it and makes it last a long 
time. 

Why is this? Because silk is very expensive. Only 
rich people can afford to wear silk every day. 

Point out that although silk: is too expensive for many people, 
as @ material for the whole garment, we all like to use it as a 
trimming, to brighten up the other materials, and make them 
look: smart. 

Look at your pieces of silk. What do you notice about 
them that makes them different from other materials ? 
The silk has a bright, shiny appearance. : 

Explain that it is this glossy, shiny appearance which 
makes silk such a beautiful, rich-looking material. We call it 
the lustre of the silk; and we say that silk is a lustrous 
material. 

Point out next that it is soft and pliable, and therefore 
suitable as a material for clothing ; that it is thin and light, 
and yet strong. Show that it does not tear easily. 
Prove its strength too by hanging « weight on a fine thread of. 
silk. Tt will surprise the children to see what a heavy weight 
the thread will support without snapping in two. Silk will 
Stand a good deal of hard wear. 


76 OBJECT LESSONS STAND. II 


' Tastly, lead the children to notice that the specimens before 
them were all made by weaving threads together to form a web. 
Silk is « woven or textile material. Jt had to be spun 
into yarn, and woven in a loom just like the woollen and 
worsted goods. : 
2 


IL. Wuar rr 1s 


Pull out one of the threads from a piece of the silk, and proceed 
to untwist #, the children doing the same with their Specimens. 
Call attention to the extremely fine, loose, flossy 
material, of which this twisted thread is composed. Show 
some raw silk, and compare the two. 

This is the raw material from which the beautiful silk 
fabrics are made. We must now find out what it is and 
where it comes from. 

Llicit from the class that wool, fur, leather, all formed a 
covering for the animal before we took them to make clothing. 
for ourselves—that, on account of this, we call them animal 
substances, 

Silk, too, is an animal substance, although it never 
formed the coat or covering of any animal, It was made 
by a sort of caterpillar called the silk-worm, 

Show a picture of the silk-worm, or better still, an actual 
sik-worm, if it can be obtained. Point out that the name is a 
bad one, for the creature is not a worm, Jlicit that worms 
are entirely .qwithout legs, and then point to the six legs in 
front, and the ten, thick, fleshy-looking feet at the 
hinder part of the silk-aworm’s body. The silk-worms not really 
@ worm. 

Look at the creature now. What will you think when 
I tell you that its own mother was a beautiful moth, 
with wings for flying? Yet it is quive true. A. little 
mouse, a kitten, or a lamb is exactly the same kind of 
animal as its mother. But the sik-worm is so unlike 
its own mother, that she would not know 


r her young one 
if she could see it. Yet the strangest thing 


of all is that 
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this silk-worm will one day be a moth like its motes 


if it lives long enough. ° 
‘ ° 
I. INsects—rner Lire-History c 


Before, we can understand the nature of the silk-vorm, 
and why ind how it makes the silk, we must glance at the 
class of animals to which’ it belongs. 

Here is a picture of a well-known little animal. What 
is it called? A fly. 

Yes, that is the common house-fly. Do yeu sce any 
other animals that you know in the picture ? 

The children will of course readily recognise and point out 
the bees, butterflies, moths, and beetles. 

These, little animals all belong to one class. We call 
them insects, Let us see why. 

Turn to one of them—the jly or the bee for preference—and. 
point out that it appears to be deeply cut across in two 
places, so as to be nearly separated into three distinct 
parts, 

This is why we call it an insect. The word in-sect 
means cut into. Butterflies, moths, and beetles have the 
same kind of bodies as the fly and the bee. ‘They are cut 
across in the same way, so that the body looks as if 
it were made up of three parts. Butterflies, moths, 
beetles, bees, and flies are all insects. ° 

Tell that all insects are hatched from eggs. The 
mother insect lays an immense number of eggs, byt she never 
sees her ‘own little ones, for she dies immediately after- 
wards, 5 

Picture the hen and the mother cat. How carefully they look 
fter their little helpless family, qnd feed them. Hueite the 
curiosity of the children to learn what can become of those very 
helpless little thinys that come out of the insects’ eggs. They 
have no mother to care for them. Tell that the mother insect 
seems to Inow she will not be there to feed her little ones, when» 
they ure hatched, and so she provides for all their wants 


before she dies. 
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Explain that the most cwrious part of it all is that the food 
which she herself lives upon would be of no use co her 
little enes—they would not touch it. She must know this, 
for she always lays her eggs where there will be plenty of the 
very food they like best. ' as ae ae 

Illustrate this by pointing out that the fly lays js eggs in 
the meat in the butcher's shop, beetles lay their Cqgs on a 
dung-hill, moths and butterflies onthe plants in the garden, 
and so on. 

The Larva.—tn due time the egg is hatched, and out 
creeps, not,a beautiful creature with wings, like the parent 
insect, but an ugly, crawling thing, which we call the 
Larva. 2 

The larva which comes from the egg of the common 
house-fly isa maggot. The young of butterflics and moths 
are caterpillars ; those of beetles are called grubs. 

They are all hungry little feeders; they spend all 
their time eating and growing, and they usually throw off 
and renew their skins several times before they are full 
grown 

Explain that it is always the larve of the insects that do the 
damage to the plants in the garden. f 

The Pupa.—When the grubs, caterpillars, or maggots 
have reached their full growth, they roll themselves up in 
a sort of case or oval box, and there remain while 
they cast their last skin, neither eating, nor moving, 
nor showing the least sign of life all this time. 


Show, if, possible, specimens of the brown, shiny, oval 
cases of the beetle 


pupa, which may be found iw or near 
dung-heaps. u 


The creature at this stage of its existence is known as 
a pupa, or chrysalis. At last when all is ready, it 
wakes up as it were, and comes out of its case, no lon, 


oor 
in the larva state, but furnished. with le : 


the ) gs and wings, 
to fit it for a new life as a perfect insect, 


Promise to explain in the next lesson what all this hus to do 
with silk and the silk-worm. 
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Lesson XVII ys 


SILK AND THE SILK-WORM ; 

9 ° 
The teSher should be provided with some silk-worms, 
moths, cocoons, and egys, and a few mulberry leaves if possible. 


A picture of the mulberry tree should also be at hand, and a 
picture of the reeling process would be useful. 


I. Lire-History oF THE SILK-WworM® 


Commnnce by leading the children to tell all they can of the 
nature of an insect. Let them describe in their own words the 
changes from grub to pupa, and from pupa to perfect 
insect. ¥ 

Remind them that this change of form is common to all 
insect-life. Hvery one of these little creatures commences life 
in a form altogether different from that of its parent. 

Produce now the silk-worm moths, and let the children 
examine them. Notice the thick hairy body, the six 
stout legs, aud the two pairs of large white wings, 
streaked crosswise with dark bands. 

Tell that these moths are the perfect insects; they are 
the parents of future silk-worms. The female ts larger than 
the male, and not quite the same in shape. She lays from 
250 to 400 eggs, smaller than grains of mustard-sced. 
Show some of the eggs, if possible, and then produce the silk- 
worms—ihe full-grown caterpillars or grubs that come from 
the eggs. ° 

Where does the butterfly lay its eggs? On the leaves 
of the plants in the garden. 

Why? he leaves are the natural food of the cater- 
Pillars which come from the eggs. \ ’ 

Tell of the wonderful instinct of the mother insect in laying 
her eggs in the midst of the very food which the young grubs » 
will require. The tiny things which come from the eggs are 
mere threads at first; they would have no strength to 
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travel in search of their food. The mother arranges so that 
they begin life with their proper food all rouna them; 
they have nothing to do but eat and grow. 

The favourite food of the silksvorm is the leaf of the 
mulberry tree, and wherever mulberry trees are plenti- 
ful, there silk-worms are found. : ‘ 

People who rear silk- worms provide a” constant 
supply of fresh mulberry leaves for them to. cat. 

The grub when hatched leaves the egg in the form of 
a little black worm, not more than } inch in length, 
but theres plenty of food at hand, and it feeds greedily 
and grows rapidly. 

Lead the children to tell that the growing grubs of all insects 
cast their skin from time to time, as it becomes too small for 
them, and that a new skin is always ready to take its 
place. ell that this change of skin is known as moulting. 
iefer to the moulting of birds. 

The caterpillar life of the silk-vorm lasts for six or 
eight weeks, and during this time there are four 
moults. The first moult takes place about eight or ten 
days after it leaves the egg. Lach of these changes 
seems ‘to bring renewed appetite and vigour, for the 
creature feeds more greedily and grows inore rapidly than 
ever. 

_ After the last moult it continues to feed and grow 
in this way for about ten days, and it may then be said to 
have reached its full size. 
: Show one of the silk-avorms which has Jinished feeding and is 
Just about to commence spinning. Here is a full-grown 
sille—worm.. Measure at. It measures about 2! inches 
in length. Notice its sixteen legs—three pairs of legs in 
front like all insects, and five pairs of stumpy fleshy- 
looking feet behind. The body, which is of an ashy or 


cream colour, is made up of twelve jointed parts, the last 
joint of which is horned, : 

Call attention to the peculiar way in which 
silk-worms crawl about, moving their heads f 


J i ue rom side to 
side continually. Tell that they are looking about for some 


the full-grown 
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light object, such as a twig, a Wnt of straw, or a piece of paper, 
to which they may fasten themselugs. 

This done, they commence to send out, from two small 
holes under the jaw, a fine yelloy gummy substance, 
which hardens into a silky thread or fibre in the air. 
With? this silky material the creature wraps itself up com- 
pletely a3 in a ball. It is preparing for its change into 
the pupa or chrysalis.* We call the ball a cocoon. 


II. THe Cocoon 


Explain that the grubs of many insects, when about to enter 
the pupa or chrysalis state, wrap themselves up in a kind of 
silky covering which they spin with material from their own 
bodies. The destructive rose-maggot may always be met 
with in the spring curled up in « leaf of the tree in a loose 
flossy covering of its own spinning. Most caterpillars pre- 
pare for the chrysalis stage in the same way, but the silk 
which they spin is useless. 

The silk-worm spends the first day in forming a loose 
flossy covering for the outside of the ball. This it 
afterwards coats with gum, so as to make it inté a kind 
_of outer skin, 

Inside this during the next three days, it spins a firm 
ball of fine but strong yellow fibre, which is the silk 
which provides us with the material for clothing. 

Show a cocoon. Explain that when the spinning is all 
over, the animal—whatever it is—is in the centre. Jt is 
not a gilk-worm; if is not a moth. Jt is a lumpy, 
oval ball, covered with a shiny skin-or shell, but it % to all 
appearance lifeless. It is the silk-worm chrysalis. 

Open one of the cocoons, and show the chrysalis within. ; 

Tell that after about ten or fifteen days the chirysalis 
would, if left to itself, show plainly enough that it was not life- 
less. During its imprisonment in the cocoon it undergoes 
wonderful changes, and when the right time comes, tt works 
its way out of the ball, not as @ grub, not as a chrysalis, but 
as a winged moth able to fly in the air. 
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After living long enough in the new stage to lay the 
eges of a future race of silk-worms, the moth Gies. 
a 


Til. How THE SILK 1S OBTAINED | 


Tell that the silk is never so good if the moth is allowed to 
work its way out, as i is from a cocoon that hat, not been 
opened. . C ‘ Sur : 
People who rear silk-worms always kill the chrysalis 


before it becomes an actual moth. This is done either by 
throwing the cocoons irto boiling water, by steaming 
them, or by putting them into a hot oven for a few 
minutes. The hot water or the steam is best as it softens 
the gum on the outside of the cocoon, so that the loose 
outer skin is easily pushed aside to allow the inner ball of 
fine silky fibre to be taken ont. 

Point out the delicate nature of the silky threads of the 
cocoon. The process of unwinding the silk without breaking the 
thread must be performed with great care. Remind them that 
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as the silk-worm commenced its spinning work from 
the outside, the first step in wnwinding the silt is to find 
the outer end of the thread. Tell how this is done. 

The cocoons are thrown into pans of water, which 
stand,on a long table in front of the reeling machines, 
They are so light that they float on the water, and the 
girls who’ attend to the machines have to fish out with a 
twig the loose floating ‘end of the thread and place it 
on the reel. With care the rest is easy. The reel turns 
so smoothly, that the whole of the thread of the cocoon is 
wound off without a break. c) 

From the reel the silk is made up into bundles or 
hanks, and is known as raw silk. A single cocoon 
usually yields from 300 to 500 yards of silk, but in 
some cases more. It is calculated that 250 cocoons 
weigh 1 Ib., and as it takes 12 lbs. of these cocoons to 
make 1 Ib. of silk, it follows that 1 Ib. of raw silk is 
the work of no fewer than 3000 silk-worms. 

Remind the children that this raw silk has to be spun and 
woven into materials for use, like other textile fabrics. 


° 


e Lesson XVIII 
FEATHERS 


Articles required for illustration: a bird 6f some sort, 
either a live one in a cage or a stuffed specimen, a few quill 
feathers, a sharp pocket-knife, as many specimens» of feathers 
as can be’obtained, and a small eider-down quilt if one could be 

° 


borrowed for the lesson. 


J. INTRODUCTION 


Commence by reminding the children that we have still the 
lightest, warmest, and most*beautiful of all animal coverings to 
consider.” All birds are clothed with feathers, and they provide — 
us with another material for our use. : 

Elicit from the children a few of the uses to which feathers 
are put, e.g. some are used -for adorning and trimming 
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ladies’ hats and bonnets, some for making mufis and 

victorines, some for stuffing beds, pillows, cushions, 
uilts, und so forth. ; 

? Explain that, before we can understand their fitness for 
these different uses, we must learv.'something about the pature 
of the feathers themselves. 


II. Kryps or FEATHERS oN THE Birp’s Bopy 


Show a bird of some sort. Spread out the wings and tail, 
and call attention to the long feathers in both. 

These we call the quill-feathers. The bird makes use 
of them in flying. ' 

Notice next the smaller feathers, which cover the whole of the 

“ body. These we call the clothing or body-feathers. tun 
the finger along them the wrong way, and then smooth them 
back to their proper position, and let the children see how 
beautifully these feathers are arranged, one overlapping 
the other so as to form a close-fitting coat. 

Beneath these clothing feathers, and next to the skin, 
are some very small soft, fluffy feathers. These are 
called down. There are some big birds to be seen in ~ 
shops at Christmas time, and they have a very thick, close 
covering of down. 

What birds do I mean? Ducks and Geese. i 

Lead the children to tell that these birds spend much of their 
time during all seasons of the year in the water ; and that this 
close-fitting under-jacket of down is meant as « special 
protection against the cold. Compare it with the close under- 
jacket of the fur animals. 

Thus, there are three distinct kinds of feathers on the ° 
bird’s body—the quill-feathers of the wings and tail; 
the clothing feathers which cover the body, and the 


under-jacket of down, which is, thickest and warmest in 
the water-birds. 


Il. Parts or A Fratrner 


Hand a few quill-feathers round the class for examination, 
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and lecyl the children to point out the various parts, the teacher 
giving each its proper name. °° , 4 

1. The quill.—This is the main 
stem of the feather. Its root is fixed 
in the skin of the bird, just as the hairs 
are fixed:into the skin of our head. 

Cut one of them across with a sharp knife. 
Let the children examine it, and tell that it 
és really a, rounded, hollow tube. 

Let them try to cut their quills. They 
Jind it is not such an easy matter as it 
seems, for although the quill is thin and 
light, it eis made of « very strong, 
tough, horny substance. 

Test another in various ways to show 
that it will bear a great deal of rough 
usage without breaking. When it is bent 
or twisted it springs back to its original 
shape. It is very elastic. 

2. The shaft.—This is the continna- 
tion of the quill to the tip of the 
feather. It is made of the same tough, 
light, horny, and ‘elastic substance 
as the quill. 

Let the children examine it. Point out 
that it has four sides—that the wpper 
and under sides are smooth and more 
or less glossy, and that there are long 
slender blades closely sct along the 

_ other two sides. Strip one of ihe feathers 
t0 show this. 

Cut open a shaft, and point out that 
instead of being hollow like the. quill, it is 
Jilled with a peculiar, light, tough, white 
substaace—the pith. 

3. The Web.— Show next the long, nar- 
Tow, flat pieces or blades which spring from 
both sides of the shaft. Call attention to their long tapering form. 
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Let the children pluck one or two from their feathers. We 

them barbs. 3 
Sins these barbs are arranged with their flat 
sides close together. : 

Show that they always point tewards the tip of the feather, 
and away from the quill. ? 

Tun the finger along a feather the wrong way, and show 
how the barbs ruffle up; then draw it up the feather towards 
the tip, and the barbs at once close together again, and the 
feather is as smooth as before. 

Explain*that this arrangement of the barbs is not accidental. 
It is a wise design to keep the bird warm and to assist 
it in its flight. o 

All the feathers on the body of the bird, for the same 
reason, point backwards. Thus, as the bird moves through 
the air, its feathers are pressed closely to its body, 
and the barbs of each feather are pressed close together, all 
pointing in the same direction. 

Show how great an assistance this is to the bird in its flight. 

Each barb is furnished at both edges with an immense 
number,of very small blades—the barbules. 

Laplain the meaning of the words—barh, barbule. 

The barbules are really little hooks, and they’ inter- 
lock themselves one in the other, and so hold the barbs 
of the web close together. 


IV. Uses or FratHers 


1. Feathers for ornament.—The quill feathers from 
large birds, such as the ostrich, emu, osprey, egret, swan, 
turkey, peacock, pheasant, eagle, grebe, and cock are 
mostly used for this purpose ; but when we come to the 


small birds, it is often not merely the feathers, but the 


whole body of the bird that is prepayed for adorning 
hats and bonnets. 

The teacher would do well to picture to the girls some of the 
most brilliantly plumaged of these small birds, such as the birds- 
of-paradise, humming-birds and others, and endeavour 
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to enlist sympathy for them by pointing out the wholesale 
slaughter that must take place, when ladies of fashion require 
such adornment. They either do not know, or do nof. think of 
the cruelties practised and the slaughter carried on against these 
mostebeautiful of the feathered race, or they would set some other 
fashion. . 

Tell of the ostrich faxns in Africa where the feathers are 
regularly plucked from living birds. 

2. Stuffing feathers.—The clothing or body-feathers 
of birds, especially of poultry-birds and wild-fowl, are 
largely used for stuffing beds, pillows, an@ cushions. 
These birds are killed for food, and the feathers, of course, 
are plucked from their dead hodies. 

The feathers require little preparation. They are first 
sifted to separate the smaller feathers from the larger 
and coarser ones ; then dried and beaten to remove dust, 
and then baked in an oven to kill any vermin they may 
have on them. 

3. Down, ‘the soft, fluffy under-vest of water birds, 
is highly valued. The best down is obtained from the 
eider-duck and the swan. ‘The cider-duck is a native of 
Iceland and Noxyway. As the bird is not used for food, 
the déwn has to be obtained in a eurious way. 

Tell that the mother bird makes her nest on the rocky sea- 
shore in the spring, and lines it with down from her own 
breast. Jn this nest she begins to lay her eggs; and day after 
day men go round, and take away some of the down and some 
of the eqgs. = 

The bird then plucks more down from her breast, 
and lays more eggs in the nest, only to have it robbed as before, 
and so on, until she can spare no more. 

Tf un eider-down quilt could be borrowed for the lesson, i 
would give the children an idea of the extreme lightness 
of the material. Yet it makes the warmest of cover- 


ings for a bed. 
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r Lesson XIX 
COTTON o 


The teacher should he provided with specimens of the various 
fabrics mentioned in the lesson. Some sheep’s wool, cotton- 
wool, raw cotton, reels of sewing-cotton, pictures of a cotton 
plant and the cotton plantation, a few sycamore leaves, and a 
hollyhock ftower will also be required. Place, in readiness for 
the lesson, two brass balls in a basin of boiling water, and in 
sight of the children take the balls out of the water and wrap 
them up—one in flannel, the other in calico, Let them then 
lie on the table till they are required in the course of the lesson. 


I. Inrropucrion 


Propuce the piece of white calico, and commence by leading 
the children to tell the name, and mention some of the uses of 
this new material. They will readily tell from their own ob- 
servation: that calico is the material commonly used for articles 
of underclothing, sheets and pillow-slips for the bed, 
night-dresses and so on. : 

Call attention to some child’s print frock or pinafore. 
Haplain that this too is made of calico. Tt was once a piece 
of white calico, just like that on the table, till the pretty 
pattern was made on it. 

Let the children examine some pieces of calico for themselves, 
and lead them to tell that,it is a textile material, 
woven in a loom, just like woollen and silk materials, 

Set them to pull out some of the threads and untwist them 
to show that the-substance of which this material is made was 
spun, like all other textile materials, into yarn, before it was 
woven into cloth. 

Show some cotton-wool without telling its name, and explain 
that this is the raw material of which calico is made. Let 
the children examine it. 


What does it look like? It looks like wool. 


Tt was 
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Tt rpally is wool; we call it cotton-wool, and we 
sometimes speak of calico as cotton-cloth. 

Compare the specimen with some sheep's wool.  Bxpluin 
that this cotfon-wool does not grow on the back of the 
sheep, but on a plant» Jt is a vegetable, not an 
animal substance. 

Not only calico and print, but chintz, cretonne, and 
muslin are made of this cotton-wool. Flannelette, a 
very soft, useful, woolly kind of cloth is also made of 
cotton, and so are stockings and hosiery of all kinds, 
and beautiful lace both for clothing and also for curtains 
for the house. It is the material from which corduroy, 
moleskin,* fustian, velveteen, and other stout, strong 
sorts of clothing for men and boys’ wear are made. Cotton 
in fact clothes more people all over the world than any 
other material. 

Show specimens of as many of these materials as possible. 

Show also some reels of sewing thread. Remind the 
children of the great usefulness of this thread in making wp the 
various materials into garments. 

Tell that this too is made of cotton. We, call i 
sewing-cotton. . 


Il. PROPERTIES 


Let the children handle and examine the specimens and the 
cotton-wool from which they are made, and so lead them to find 
out for themselves the more obvious properties of the material ; 
after which the teacher should proceed to educe others, which 
would be likely to escape the observation of the class. In this 
way it will be easy to show the peculiar fitness of cotton as a 
clothing material. 

They will easily tell that it ts a SO I 
and is therefore easily worked , that although very light 
_ itis warm to the touch. Jf they run their jinger over the 
material, they will find that the surface is covered with a soft, 
fluffy down. i is this which makes it feel warm. 

Now. let us have a very simple experiment. I will 


ft and pliable material, 
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pour a little water into the bottom of this plate, and lay 
one of these pieces of calico in it. Notice what takes 
place. * The water soaks into the calico at once, and 
wets it all over. 2 

What does this tell us? I+ tells us that the catico is 
very absorbent. 

Explain that this is a very useful property, for it makes the 
calico a good washing material. Print dresses, pinafores, 
and aprons get soiled and dirty with wear, and so does 
our wnderclothing. As the material is very porous and 
absorbent, the dirt easily washes out of the articles when 
they are put into the water. We are able to change such cloth- 
ing frequently, and it comes back clean and wholesome again 
for us to wear. 

When do we like to wear our print dresses? In the 
summer time. Why? Because they are cooler than 
our other clothing. 

Let us next find out why they are cooler. Think of 
the furs and woollen materials. How do they keep us 
warm? They prevent the heat from passing away 
out of our bodies. 

I think another little experiment will now make the 
whole thing quite clear, I have here two brass balls. 
You saw me take them out of the hot water at the hegin- 
ning of the lesson, and wrap them up—one in flannel, the 
other in calico. You noticed that when I took them 
out of the water they were too hot to hold. Let us 
examine them now. 

Set one of the girls to take out the ball from ‘the calico 
wrapper, She will find that it is now so cool that she can 
easily hold it in her hand. Jnstruct her next to tale the 
other one out of the flannel. This is still so hot that she 
cannot hold it; she drops it in a moment, //hut 
does this mean ? q : 

Laplain that both talls were equally hot at firsts for they 
-came out of the same hot water. Since they have been lying on 
the table, the flannel round the one has kept the heat in. 
That ball is almost as hot as it was at first. But the calico 
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wrapper, rowul the’ other has let a great deal of the h : 

! ea 
escape, so that the ball itself has got cool enough a 
handle. = : 

Calico for this reason is a good material f 
: aterial for 

clothing. It keeps the bedy cool by allowing por 


its heat to escape into the air. 
Explain that it is nok a good material to wear next 


Be AS 


ars) 


THE COTTON TREE. 
e summer. It is porous and ab- 


to the skin, even in th 
sorbent and soaks up 
lets the heat of the body pass w 
wee and clammy to the s 
Coun 


the perspiration; Ju! then as it 
way rapidly, it becomes cold, 
kin, Jt would cause us to catch 


TIL. Wuat Corron Is 


We have already said that cotton is a vegetable 
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substance, and grows on a plant. Cotton really grows 
on several different kinds 6f plants. One is a tree from 
15 to’ 20 feet in height, another is a shrub, and 
another is a small annual plant abont 3 feet 
high. All the cotton whick we use comes from this 


small plant. 


_ Elicit from the class that an annyal is a plant wh ich lives 
for one season only. The seeds are sown in the spring, 
and the plant grows up, reaches maturity, and dies down the 
same season. Call upon them to give examples of other annuals. 

The cotton plant requires about seven months to come 
to maturity, and it is very tender—the least sign of frost 
would wither it up. It would not grow here ia our short 
summer, but in the hot lands where it does grow, the 
fields are planted with cotton plants, just as ours are 


planted with corn or cabbages. 
cotton is called a cotton plantation. 


A field planted with 


Show a picture of a cotton pluntation, with the lightly- 


THE COTTON PLANT. 


clad negro men and 
women at work in it, and 
lead the children to form 
from this w mind picture 
of the sort of climate 
the plant requires. 
The plant itself is 
something like a goose- 


* berry bush in size and 


shape. It bears bright 
green leaves, not un- 
like those of the syca- 
more, andlarge yellow 
flowers, verymuch after 


_ the style of the holly- 


hock. When the flower 
falls off, it leaves be- 


‘hind a pod about the size of a large walnut. 


Show a picture of the plant, and if possible have a few 
sycamore leaves and @ hollyhock for illustration. 
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The pods contain a great number of little black 
seeds, ‘which lie in the midst of a loose, white, woolly 
down. ‘This is the raw cotton. + 

As the pods ripen, they burst open, one by } 
the white, fluffy y DE ae oe 
wool is seen hang- 
ing out of them. 
This is thé time for 
the cotton harvest 
—a very busy time 
when men, women, 
and children, most of 
them negroes, are 
hard at work from 
early morning _ till 
dark picking the 
cotton, As it is 
picked it is laid out 
in the sun to dry, 
and when quite dry 
it is ready to be 
separated from the seeds. This is done by a machine called 
a gin—the procéss is known as ginning. 

‘Describe it. The gin is a sort of box, the boitom of 
which is formed of strong parallel wires, about one-eighth of an 
inch apart. Between these wires upright circular saws revolve 
continually. The bow is loosely filled with the newly picked 
cotton, and. as the saws revolve, their teeth drag the cotton 
througli the bars, and the seeds are left behinl. 

This cotton, cleaned from the séeds, is then packed in 
great bales and sent away by ships to England to be 
spun and woven into materials for clothing. 
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> Lesson XX 


LINEN . 0° 


Provide specimens of all the textile materials named in the 
lesson, a well-ironed collar or cifff, some linen’ thread, a 
piece of lint, a bundle of raw flax, a picture of the flax plant, 
or an actual growing plant if it can be obtained, pods contain- 
ing linseed, specimens of linseed meal, linseed oil, oil-cake, a 
dried flax “plant, an iron comb, some coarse tow, and a 
specimen of the scutched fibres. 


I. Inrropuction 


Hanp round to each child a specimen of household linen, 
and w similar one of white calico, and commence the lesson by 
calling upon the class to examine and compare them, first finding 
out the points in which the specimens are alike, and afterwards 
those in which they differ. 

Of course they will see at once that both are white 
materials ; and under the teacher's guidance they will readily 
point out that both are textile fabrics, for the «threads 
in each may be clearly seen crossing one another at right 
angles. 

Lead them next to examine closely the surface of each 
specimen, and they will discover that one is covered with 
a loose, finffy down, or nap, but that the other is very 
smooth and glossy. , 

Let each girl place thé two materials against her cheek—the 
downy one first, and afterwards the smooth one, and in this way 
lead them to tell what they observe through the sense of touch. 
The downy material feels warm; the smooth one 
much colder in comparison. ; 

Lastly, set them to pull out a thread from each material, and 
test the two for strength. They will learn that the thread from 
the smooth glossy material is very strong—it will 
stand a great deal of pulling and stretching before it will break; 
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the thread from the other material breaks more easily 
—it is nt nearly so strong. 2 

These two materials, then, although alike in, some 
respects, are not the same. One of them we have scen 
before. Which is it ? This one with the warm, soft 
nap. ‘ 

What is its name? Calico. 

What is it made of ? "It is made of cotton. 

The smooth glossy material before you is not made of 
cotton. It is made of flax, and is called linen, Linen is 
a more beautiful fabric than cotton, and it is much 
stronger and more durable, because the fibres of which 
its threads are made are stronger than the fibres of the 


cotton-wool. 


TI. Linen MATERIALS AND THEIR USES 


Show specimens of as many of the linen fabrics as can be 
obtained, calling attention to the great variety and beauty of 
these materials. 

Some are fine and thin, otlfers are coarse and stout 
in texture, but all of them are valued because of their 
durability and their smooth glossy appearance. 

Hand round the class the specimens of fine linen. Tell that 
this is the material of which shirt-fronts, cuffs, and collars 
are made, Show a well-ironed collar or cuff, and lead the 
children to tell what they can of the starching and ironing 
process, which has given the article its smooth, glossy lustre. 
Tell that galico, with its fluffy nap, could never’ be made 
to look like this. i 

Explain, too, that linen being a stronger material than 
calico is more suitable for those parts of the shirt (like the collar 
and cuffs) which have the hardest wear; and that the 
starch, by making the linen stiff, helps it to keep clean 
longer, ; : 

Show next the specimens of damask, diaper, cambric, . 
and lawn, and lead the children to give the uses of each, assist- 
ing, of course, where necessary. 
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These are all the finest of the linen fabrics. Among 
the coarser materials are household linen (used fér sheets 
and pillow-slips for the bed), huckaback and other 
towelling, holland and-apron linen, bed-ticking and 
duck. x eet. 

Hand round specimens of these. Very little description will 
be necessary ; the name of the material suggests the uses to which 
it is put. Notice in passing the advantage of linen over cotton 
for tea-cloths and glass-cloths for washing-up purposes in 
the kitchen. Some of the fluffy down of a cotton cloth is sure to 
come off with the rubbing, and plates and dishes, cups and 
saucers, and glasses, are not nice to use if they have heen dried 
with a cloth of this material. A linen cloth leaves the 
articles nicely polished without any bits of fluff sticking to 
them. ’ 

Show some linen thread, and elicit its uses. 

Tell that linen thread is used in preference to cotton for 
sewing purposes, especially in making up clothing for men and 
boys, where strength is required. 

Show, too, a piece of lint. Tell of its use in dressing 
wounds and sores, Kxplain that it is made by shredding 

~ old linen into fibres to make a sort of tow. If the wound 
is bound up with this lint, there is no fluffy down to rub 
off and stick to the sofe place. For the same reason linen rag 
is always better than cotton for dressing « wound. 


Tl. Fuax anp THE Frax Pranr 


I have already told you that linen is made of fax. We 
must next find out what this flax is. 

Show a bundle of raw flax, and tell that these rough- 
looking fibres are the material from which the beautiful linen is 
mute. Let the children examine it for themselves. 

Does it look like an animal substance or a vegetable 
substance? A vegetable substance. Yes, it is more like a 
whisp of hay than anything else. It is a vegetable 
substance, although unlike the raw cotton it ig not 
found with the seeds, in the seed-pods of the plant. 
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Show a picture of the flax plant ; or better still, if the lesson 
can be thned for the summer, produce an actual growing plant, 
and lead the children to describe it. ° : 

Tt is a small plant with long slender stalks, between 
2 and, 3 feet in height; and it bears 
narrow, pointed leaves, and pretty 
little blue flowers. 

Stand the flower-pot on the Joo, and 
point out that the tops of the stalks reach just 
above the teachers table. 

Hixplain that the plant is an annual, 
and grows in the fields as we grow corn and 
other crops. » It is easily grown ; the seed is 
sown in the spring, and the plants are in full 
Jlower and ready for use in July. 

After a time the flower dies off, and 
leaves behind a pod, or seed-vessel, con- 
taining ten little, flat, oval seeds. 

Show one of the pods. Let the children 
see it opened. Count out the seeds on a sheet 
of white paper, and hand them round : : 
the class for inspection. Inquire whether any girl knotes 
the name of these” seeds. If not, tell that they are called 
linseed, xplain that linum is Latin for flax. Hence the- 
name lin-seed, which simply means flax-seed. f 

Show from this the connection between Vinum, linen, lint, 
lin-seed ; write cach word and its meaning on the black- 
board. 

Tell the uses to which the seeds are put. 

Ground into powder they give tinseed-meal. 
use do we make of that? Faas 

. Pressed in a mill they yield a valuable oil (linseed- 
oil), and the solid part left behind is oil-cake whith is 
used for feeding cattle. - nye i 

The flax plant grows in hot countries like India, and 

- alsovin colder lands such as the North of Ireland, Seotland, 
Belgium, Holland, and Russia. In hot countries it is 
grown specially for its seeds; in the colder parts of 
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the world nearer home, it is the material for linen 
that is wanted, not the séeds. 
But’ where does the raw material for linen come from ? 
Show, if possible, a dried flax plant. Call attention to the 
fibrous nature of the stalks. Compure them with the 
bundle of raw flaw, and tell that these are the source of the raw 
material. 


TV. Preparinc THE Raw MAarerran 


When “the flax is ready for harvest, men, women, and 
children are sent into the fields to uproot the plants by 
hand. They are all pulled up separately, carefully dried 


in the sun, and laid in order, crossing each other with the 
root ends all pointing one way. 

Remind the children that these raw stalks must require con- 
siderable preparation before they can provide fit material to be 
spun into yarn aud woven into linen fabrics, 

1. Rippling.—This is the first process in the prepara- 
tion, and it consists in removing the seed-pdds from 
the stalks. 

Describe the way in which it is done. Men called ripplers 
sit in front of « course iron comb, fixed with its teeth upper- 
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most. , This is called the ripple. The men separate the 
seed-pols by drawing the stalls through the comb. 

Tilustrate by drawing some course tow through a coms. 

2. Retting or rotting.—The stalks are steeped, root 
downwards, in a shalloWspool, for ten or twelve days 
and afterwards spread onf side by side on the ground. ; 

Huplain that this rotg away the softer fleshy parts 
of the stalk, and at the same time leaves the hard woody 
pe very brittle, so that they may be easily removed ufter- 
wards, 

3. Scutching.—This process consists of leating the 

stalks with wooden mallets, so as to break up and 
remove those hard woody parts. When this is done, 
nothing is left but some rough-looking fibres, which once 
formed the inner bark of the stalks. These fibres are 
the material from which the beautiful linen fabrics are 
made. 
Show a bundle of these scutched fibres. Point out that 
the fibres are of various lengths, that some look coarse and 
rough, some fine. Tell that these rough fibres have to under- 
go a great deal of combing and preparation before they are fit 
for the spinning machine, ; 


Lesson XXI 
BLEACHING 


The teacher should provide herself with specimens of all the 
fabrics mentioned in the lessons, ané the raw materials from 
some roll brimstone, and a small tin 


which they are made, 
arment of some sort made 


dish, a red rose, some ammonia, a g 
of unbleached calico, two large basins, some chloride of lime, 


and sulphuric acid, specimens of British gum. 


° 


INTRODUCTION 


white calico and linen, a white sill 


Stow the specimens of . 
for the throat) made of 


handkerchief, and some article (a wrap 
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white Berlin wool. Ask one of the girls to come to the table 
and pick out the raw materials—cotton, flax, silk, and wool, 
from which these things are made. 

Compare the snowy whiteness of each of. these manu- 
factured «articles with the original colour of the; raw 
material; and proceed in some such way as this -— 

Here is some wool just as it was cut off the sheep. 
What would you do with it to make it as white as this? 
Wash it. 

Very well. Let us think for a’ moment about our 
lessons on\vool. What is the very first step in the manu- 
facture of this material? It is sorted and washed. Yes, 
and it is washed very thoroughly too in hot water and soap. 
What did we call this washing? Scouring the wool. 

And what name did we give to the wool after it had 
been washed? We called it scoured wool. 

Call upon one of the children to find the specimen of this 
scoured wool on the table. Compare it with the raw and also 
with the manufactured article. Show that it is whiter than the 
one, but not nearly so white as the other. 

This tells us that the washing and scouring did not 
make the wool white. No amount of washing would 
make this wool as white as that. How then can it have 
been done? 

Crush some sulphur small, place it in a tin plate, and 
suspend over it a flower of some sort (such as a ved rose) 
which has been previously dipped into water and shaken. 
Ignite the:sulphur, and it will burn with a blue flame, 

“and give off, as it burns, a noxious suffocating gas. As 
the fumes of this burning sulphur rise round the flower, its red. 
colour will slowly disappear. Jf a piece of coloured 
silk be suspended side by side with the flower the result will be 
the sume—the fumes will rob the silk of its colour. 

N.B.—Boefore attempting to explain what has been shown, 
let the burning sulphur be removed from the roomz for the 
fumes are a powerful throat irritant ; they cannot be breathed’ 
without giving rise to violent coughing. When this has heen 
done proceed as follows -— 
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What has happened to the flower and the silk? They 
have lost their colour; they are white now. 

Yes, the fumes of that burning sulphur have surned 
them white. We say they have been bleached. The 
naturgl colour of each of the textile materials—wool, silk, 
cotton, and linen—has to be changed to white, in like 
manner, by a bleaching process. of some sort. Our 
next business is to learn how this is done. 


Il. Woon AND SILK 


Bxplain that the bleaching process is different for different 
materials, Elicit from the children that cotton and linen wre 
vegetable, wool and sil: animal products. 

Tell that the process is practically the same for cotton as for 
Linen, but this would be altogether unsuitable for wool or 
silk. 

Our experiment will help you to easily understand the 
bleaching of wool and silk, for it is a very simple matter. 
Tt consists of two processes—cleansing and bleaching. 

1, Cleansing. —Wool is first steeped in warm rain- 
water, to which a little ammonia has been addéd, and 
it is afterwards well rinsed in clear cold water. 

Show some amnionia, Let the children smell it. Most of 


~ them will recognise it as the familiar hartshorn. Tell that 


it will ut once seize upon the smallest particle of grease. Tis 
purpose here is to get rid of any of the oily matter 
that may happen to remain in the wool after the scouring. 

Silk és simply boiled for an hour in soap and water, to 
remove any of the gummy matter that may be left 
on it, ‘and it is then rinsed in clear cold water. 

2. Bleaching.—All that remains is to remove the 
colour, This is done by placing the cleansed material m 
a closed chamber filled with the fumes of purning 
sulphur, When it is taken out it has lost its natural 


colour, and is white, like the silk handkerchief and the. 


Woollen wrap. 
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Il. Corrén anp Linen 


Show the specimen of white calico once more, and have in 
readiness the piece of grey cotton choth. = 

“What has been done to this to make it white? It has 
been bleached. P 

What might we call it? Bleached calico. 

This piece too is calico, but it is not white. Has it 
been bleached? No. 

What shall we call this then? Unbleached calico. 

Explain and show that this is the natural colour of 
the raw cotton. ell that the raw material is elways spun 
and woven in this state. It is known as grey cotton or 
unbleached calico, Jt is cheaper than the white (bleached) 
calico, und for this reason some people prefer it. 

Show w garment made of new unbleached calico, ond com- 
pare it with one made of the same material, which has been 
worn and washed many times. Point out that this one has 
lost its light-brown colour ; it is now almost as white as 
the bleached material. Tell that the air and the sunshine, 
cach time the article has been washed and dried, have made this 
change, and explain that in old times this tas the only. method 
of bleaching which people Inew, 

It is much better of course to make the new garments 
of beautiful bleached calico, than to wait till the un- 
bleached ones wash white, because these are only just 
beginning to get a good colour when they are almost 
‘worn out. Let us see how the bleaching is done.” 

Fill: two large basin’ with water. Into one throw a hand- 
ful of chloride of lime, and into the other pour a Sew drops 
of oil of vitriol—sulphuric acid. Stir both well, and 
then place « piece of the brown unbleached calico in the JSirst and 
leave it there to soak for a few minutes. . 

Whale it is souking take the opportunity of givingeu simple 
description of the chloride of lime. Hand some of it round the 
class in a saucer. Cull attention to its powerful smell. 
Some of the children in all probability have already become 


LES, XXI BLEACHING 103 
aS 


acquainted with it as a disinfectant. These young children 
will nob, of course, understand the term disinfectant, nor is it 
necessary that they should. But they are very likely, to have 
seen it used in cases of sickness. = 

Explain its use in thab direction in a simple way. It 
prevents those catching diseases from spreading to 
other people, because it destroys the bad smell from them, and 
so purifies the air. Tell that it will bleach our piece of calico 
by destroying the brown colouring matter in it, 
and because it does this it is also called bleaching powder. 

N.B—This is all that need be said to a -class of such 
young children. The mysteries of chlorine and Slaked. lime, 
and the reactions that take place muy be safely left for the 
present. 

Now take the calico out of the first basin and immerse tt in 
the second. Let the children see for themselves what happens. 
The material rapidly loses its brown colour. When it 
is taken out it is much whiter than it was. 

Tell that it is not yet quite bleached. To get rid of all the 
colour it would be necessary to first wash the material im 
soda-and-water, and then repeat the double bath. 

Explain that the bleaching powder and acid would not be 
suitable for bleaching wool and sill, for they would destroy 
those materials, hut is why they are bleached in another 
way. Even calico has to be well washed and boiled after the 
Vleuching to get rid of all the acid jor that would rot the 
material. 

This experiment will give 
in which calico is bleached 


G 


a very good idea of the way 
in the factories ; but a great 
many lengths of the material are sown together end to end, 
so that several miles of the stuff are bleached at one time. 
‘Linen is bleached in practically the same way as 
cotton. 
Show and compare pieces of 


hold linen. ; ae 
Lastly, take a piece of Bleached calico, und rub it in the 


hands. Call attention to the white powder that fulls Jrom 
it. Tell that this is the dressing, und is intended to give the 


brown Holland und house- 
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new material a better appearance or finish. Hixplain how 
it is done. 4 raed 
The bleached cloth is steeped in a solution of British 
gum, and afterwards dried between hot rollers. British 
gum is made by baking starch in a moderately hot 
oven, Ordinary starch is not soluble in water, but the 
baking makes it soluble, and it is then called British 


“gum. : 
a Lesson XXII 
DYEING 


Articles required : specimens of all the fabrics mentioned, 
some madder, logwood, fustic, quercitron, indigo, saffron, 
cochineal, one or two samples of the aniline dyes, specimens of 
calico print, a kettle of boiling water and two basins, 


I. Intropucrion 


Suow the specimens of white calico and linen, and the white 
silk and woollen articles used in the last lesson. Elicit from 
the class that the natural colour of cach of these materials has 
been removed, and the fabric made white by bleaching. 

Lewd the children next, by referring to their own clothing, to 
tell that very few articles of wearing apparel, with the exception 
of the wnder garments, are made of white material. 

Their own every-day observation too will tell them thal, 
whether the material be wool, silk, colton, or linen, coloured 
clothing is much more common than white, 

Show specimens of as many coloured fabrics of all kinds as 
possible, Tell that each of these materials Was once white, 
like the white specimens on the table, for they have all been 
through the bleacher's hands, Afier they had been 
bleached, these new and permanent. colours were givensto them 
by another process, called dyeing. 

Before proceeding to describe the principles of dyeing, have 
it clearly understood that wool, silk, cotton, and linen, whether 
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intended for the dyer, or for the market, to be sold as white 
goods, taust undergo the bleaching process. hz 
natural colour of the material must be taken away before the 
dyer can give it the new tint. 
9 "9 
Il. Dyr-Srurrs 


The dyer uses a great variety of colouring matters 
in his work. Some of them are obtained from the 
vegetable, some from the animal, and some from the 
mineral kingdom; but plants supply most ef the sub- 
stances used. 

The reot of one plant, the woody trunk of another, 
the bark of another, the leaves and stalks of another, 
the flowers of another, and the berries of another, 
supply the dyer with colouring materials to suit all his 
purposes. 

N.B—It is not necessary to enter into exact details with 
regard to these substances, but it would be well to provide 
specimens of a few if possible. Let them be produced one by 
one and briefly described as follows -— . 

Madder, a red dye-stuff, is obtained from the root 
of a plant. The‘root is dried, and ground into a powder, 
and used in that form. 

Logwood is tlie heart-wood of a tree which grows 
in America, 

Throw some chips of the wood into boiling water, and show 
the rich red infusion. The chips themselves are 
used in this way for dyeing purposes. 

Fustic, the wood of another American tree, yields 
a beautiful yellow dye when similarly treated. 

The bark of the yellow oak (quercitron) also pro- 
duces a fine yellow dye. . 

Indigo, the most important of the blue dyes, is 
obtained from the juices of the stalks and leaves of & 

lant. ; 
i Saffron, a yellow colouring matter, is obtained 
from the centre of the flower of a kind of crocus. 
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Show some cochineal in wu saucer. Pass it round Sor the 
children to examine the little grains for themselves. Evint out 
that cach of those little grains is the dead body of an 
insect—the cochineal insect. Put some of them into a 
basin and pour boiling water on, them. Let the children see 
the beautiful, rich, crimson infusion that is made. 

Soak a piece of flannel in the infusion, wring it out, and 
hang before the fire to dry. Notice® that the material has 
taken the new colour—it is dyed red. 

While it is drying proceed with a brief and simple deserip- 
tion of the mineral dyes. ; 

One or two specimens of the aniline dyes will suffice as 
examples of those derived from mineral sources. > Tell Wut 
these are obtained from coal-tar, as one of the of-products of 
gas-making, Vey yield w great vuriely of beautiful colours. 


IM. Toe Work or Dyeinc 


Turn now to the piece of flannel. It is probably dry by 
this time ; if not, dry it. ; 

Reniind the children that it was white at Jirst. It is red 
now, dyed red by the cochineal infusion, ° 

Show another piece of properly-dyed. red Hannel. Set two 
girls to wash them in separate basins, Cull upon the class to 
notice that in one case the water instantly becomes reddened — 
the dye is washing out of the Jlanvel we dyed with the 
cochineal ; Wut the other water is not coloured, because that dye 
does not wash out. Zhe colour seems fixed’ to the 
material. s! 

Tt is clear we have not dyed our piece of flannel 
properly, or the colour would remain fixed as it is in this 
piece. It would not wash out. 

The dyer fixes his dyes to the material by the 
help of certain substances which he calls mordants, ‘Tho 
word mordant comes from a French word which means 
biting. The name was first given to these substances, 
because they seem to bite into the material, as it 
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were, and hold it and the colouring matter together, 

that they cannot be separated. = SONY 

A great many different substances are used as ngordants 
for fixing the dyes to the materials. It does not concern 
us now to inquire what they are. All we want to 
remember is what they do. Without a mordant of 
some sort nearly all the colouring matters would wash 
out of the material, but the dyer uses the mordant as 
well as the dye, and so fixes the colour. 

N.B.—These mordants are all chemicals (salts of iron, 
copper, and tin are amongst those most commonly rsed), and of 
course it would be useless to try to make these young children 
understandrthe nature of substances of this kind. 

Explain that the dyer dissolves the movdant (whatever it 
may be) in water, and soaks the material in this solution 
efore he applies the dye-stuff. his is the usual plan 
of dyeing, but sometimes the dye and the mordant are 
mixed together, and the material is dyed by the one 
dipping. In either case the colour is fixed. Tell. that the 
shopkeeper describes the materials dyed with a good fixing 
mordant as fast colours. 

Tf time permit, a proce 
solution of aniline dye. 


of wool or silk should be dipped ina 
After drying, the colour would ve 
found to be fust, although no mordant was used, his 
would afford the opportunity of explaining the ewrious fact that 
tse aniline dyes, and the blue dye indigo differ from 
all. the other colouring matters, in that they require no 


mordant to fix them. @ 


TV. CALico-PRINTING 


Show a piece of print. Call attention to the pattern on it. 
Tell that before this pattern was put on it, the material was an 
ordinary piece of white cotton cloth, just fresh from the 
hands of the bleacher. Explain in a simple way what has been 


done to it. 7 ; nag 
A suitable mordant is mixed into a paste with British 
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gum, and this is laid on the materia] by machinery to 
form the pattern. ‘ : 

Compare this process with the printing of a sheet of paper 
by @ printing press. . 

We say the pattern is printed on the calico, butavhen 
the material has been dried, it is impossible to see any 
pattern on it, because the mordant itself is colourless, and 
leaves no mark or stain, But the mordant is there 
wherever the pattern is to be; and when the cloth is 
wut into the dye and afterwards washed, the colour fixes 
upon those»parts only, while everywhere else it washes 
out. In this way the calico is dyed in patterns, and we 
call it calico-print, ; 


Lesson XXIII 
CLOTHING. FOR WINTER AND SUMMER 


Provide the following articles for illustration :—A small 
clinical thermometer, and three or four ordinary thermometers 
(tubes only, without the usual wooden framework) ; a basin, 
some ice, a Bunsen burner, a flask, a retort-sfand, and specimens 
of all the materials named, Wrap up two of the thermometers, 
one in fur, the other in linen, before the Iésson begins, 


I. Inrropucrion 


Iv dealing thus Sar with the various materials used for clothing 
the wim has been to limit the teaching to simple facts, suited to 
the capacity Of the childrén, without burdening the memory with 
too many names. But. the time has now arrived, when they 
may safely be led a step Further. 

They will readily tell for instance which of the clothing 
materials are best suited for winttr wear” But if they are 
asked to give the reason, their answer will be limited te the Juct 
‘that certain materials keep us warm, because they prevent 
the bodily heat from escaping. 

This of course would be a very yood answer, and would show 
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that they had grasped the principles of the subject, as far as 
they have been taught in the Soregoing lessons. But the purpose’ 
of this lesson is to review what has already been taught? and so 
help them to,express themselwes more correctly in future. 


9° Sy 


II. THERMOMETERS 


Produce the small clinical thermometer that was used 
in Lesson IT, 

The children of course will recognise the instrument at once 
Lead them in some such way as this to tell all they can 
about it. 4 

You albremember this little instrument. What do 
we call this silvery-looking stuff at the bottom of 
the tube? It has two names mercury and quick- 
silver. 

We used the instrument in one of our lessons. Do 
you remember what we did with it? We held it 
in our mouths. 

What happened then? It told us the exact 
heat of our body. a 

How can it do. that? The mercury at the bottom 
of the tube swells up when it gets warm; it rises 
in a thin line up the middle of the tube. 

How far did it rise when I put it into your 
mouth? As far as the mark—blood-heat. 

What did that show? It showed that I was 
quite well. ° 

Why? Because the mercury always rises to this mark, 
and no further, whén people are in good health. 

How does it act when the body is hot and feverish 
through il-health? It rises higher than the mark— 
blood-heat. 

Lead the children to see from this that the instrument really 
measures the heat of the body. Tell that we might call it the 
heat-measurer, and ih this way introduce its actual name, 
thermometer. //rife the word thermo-meter on the 
black-board, and explain its meaning—heat-measurer. 
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Produce one of the ordinary thermometers next. Let the 
children examine it and compare it with the first. They will 
see that*it is a similar kind of instrument, but larger than the 
other. . 

Explain that this one is aled a thermometer—a heat- 
measurer ; if is at present measuring the heat of this 
room. . 

Point out the mark—blood-heat—on it, and then show that 
the top of the mercury, which tells the heat of the room, is much 
sbelow that mark. 

What @oes this mean? It means that the air of the 
room is not nearly so warm as the blood in our bodies. 

Tell that the other instruments lying on the tehle are also 
measuring the heat of the room, and then let the children 
enamine them, and find that the mercury in all of them stands 
at exactly the same level. Of course this should be done 
without any mention of degrees for the present. 

Place one of these thermometers in a basin of ice crushed 
very small, and another in the neck of a flask of water boiling 
over the Bunsen burner, The children will observe the mercury 
sink in one tube and rise in the other. Call upon them 
to explain what it means ; and lead them at last to find the 


Freezing uni Boiling Points. . 


‘ 
IM. Waar tHe THERMOMETER TELLS 


Call attantion to the specimens of fur, flannel, cloth, silk, 
feathers, calico, and linen on the table. " 

Let one of the girls come to the front and lay her hand on 
each of them in succession, and tell what she observes. 

She will say that the Jirst five all feel much warmer to 
the touch than either the calico or the linen—that the linen 
strikes colder than any of them.* 2 

Now show the other pieces of fur and linen in which the 
thermometers are wrapped. Lemind them that these instr 
ments will tell exactly how warm the two materials are. They 
cannot make any mistake. 


. 
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Then remove them from the wrappers, and let the children 
see thafthe mercury in both is at the same height. 
The fur is really no warmer than the linen, xithough 
it feels so much warmer when we touch it: = 
Whiat does this mean ?”o 


IV. Con»uction or HEAT 


Ask one of the girls to come to the front and take the poker 
out of the fire, a 

The rest will observe that the instant she touches%t she draws 
her hand away. 

Why issthis? The poker is hot; it burnt her hand. 

But she touched the handle, not the part that was in 
the fire. How can the handle be hot ? 

Explain that the heat from the fire travels along the 
poker Jittle by little, till the handle itself becomes hot, 
as well as the part which is actually in the fire. 

We say that the heat travels along the poker by 
conduction; that the iron conducts or carries the heat 
along; and that it is a good conductor of heat. .. 

Point out that it conducted the heat so quickly info the 
girl's hand that the skin would have been burnt, if she 
had not drawn it awyy. 

Fold a piece of woollen cloth or flannel into two or 
three thicknesses, and show that, by using this as a pad, the 
poker may be safely taken up and held, without any 
danger of burning the hand. ° 

What is the meaning of this? ‘The flannel prevents 
the heat from passing out of the poker. It cannot get 


to the hand. 
Let the same girl try to do it with two or three thicknesses 


of calico or linen for a pad. She cannot hold the poker long ; 
ihe heat soon strikes through, and begins to burn her 


hand. ° 
Point out that the calico and linen do not keep the heat 


in the iron as the flannel did «they help it to escape. 
Which of these three—calico, linen, and flannel—are 
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most like the iron itself in this respect? The calico and 
linen. e 

Wht name did we give to iron because it helped the 
heat to pass away? We called it a good conductor of 
heat. ‘ oO 

Explain that for the same reason we say calico and linen 
are good conductors of heat.. They conduct or carry 
the heat away, and so does every kind of material made of 
cotton and flax. 

Flannel and all woollen materials are bad conductors ; 
they hold tke heat in, and prevent it from escaping. 

Remind the children now of the little experiment with the 
heated brass balls in Lesson XIX. Let them tell what took 
place. 

Why was the ball which we took out of the calico 
wrapper almost cold, while the other in the flannel was 
still hot? Because calico is a good conductor—it 
allowed the heat to pass away; but flannel is a bad 
conductor, and keeps the heat in. 

Point out that flannel is an anima) Substance, made of 
wool, aryl tell that all the animal substances—fur, sills, Jeathers, 
as well as wool—would have acted in the sume way. They 
are all bad conductors of hat. ‘ 

Perhaps you can now tell me why the calico and linen 
felt cold, and the other materials warm, when you touched 
them? The calico and linen are good conductors—they 
took away heat from the hand, and that made the 
hand feel cold. The other materials are bad conductors 
—they prevented the heat of the hand from passing 
away. That is why they felt warmer than the others. 

Tell that for this reason cotton and linen materials make 
the best clothing for hot weather. They Keep the 
body cool, because they are good conductors, and allow some 
of the heat to escape into the‘air. ° 

The animal substances—fur, wool, silk, and Seathers—are 

‘for the express purpose of keeping the body warm, because, 
being bad conductors, they prevent the bodily heat from 
passing away too rapidly. 


. 
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© CLOTHING FOR WET WEATHER 


The teacher will require a piece of sheet gutta-percha, and 
some smaller specimens of the material for experimental pur- 
poses, a basin, a kettle of boiling water, pictures of the gutta- 
percha and india-rubber trees, pieces of tweed and some water- 
proof materials, a sheet of india-rubber, and a Specimen of 
common bottle rubber, an india-rubber golosh, specimens of 
coal-tar nap&tha, turpentine, benzole, and india-rubber solution. 


I. Inrropucrion 


Commence by pointing out that we not only want a certain kind 
of clothing to keep us warm in cold weather, and another kind 
to keep us cool in hot weather, but we must also have clothing of 
still another kind t0 keep us dry in wel, rainy weather. 

The children will, of course, readily tell that their beots and 
shoes do this for their feet. Call upon them to explain why 
leather 2s suitable for this purpose. It is impervious to 
water, o water-proof, 

Boots and shoes made of thick woollen cloth, or felt, 

- would keep the feet warm; but what would happen to 

them if we stepped into a puddle of water ? 

Nothing but an impervious material could keep 


the feet dry. : 
Il. Gurra-PercHa 


Produce the sheet of gutta-percha. Tell what tt is called, 
and write the name on the black-board. Explain that this 
material “is often used instead of leather for the soles of 
boots. Let us try to find out why. : 

1. Its Properties.—/uss some of the specimen pieces 
round the class, and put the rest in the hot water. 


VOL. If. D. E. 
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Call upon the children to examine their specimens, and elicit 
from them, step by step, that— ‘ 

(1) Gutta-percha is a smooth, brown, leathery-looking 
material. ’ 

(2) It is exceedingly tough and strong; they cannot 
tear it, try as they will. 

(3) It is so hard that they have some difficulty in cutting ui 
with a sharp knife. 

Gutta-percha is a good material for the soles of boots 
and shoes, because it will stand a great deal of rough, 
hard wear and tear. 

Take the pieces out of the hot water, distribute them among the 
children, and lead them to discover what change ha: taken place. 
The gutta-percha has become soft in the hot water. 

Set them to squeeze it and work it up in-their fingers. They 
will find that the material can now be moulded into any 
shape they please. 

What shall we say about this warm, soft, gutta-perchia, 
because we can mould it into any shape? It is plastic. 

Show another piece that was treated in a similar way before 
the lesson. It is cold now, and instead of being soft and 
plastic, it ishard. Jt retains the shape that was given 
to it when it was plastic. 

Tell that in using this material for the, soles of boots it is first 
heated and made plastic, then moulded fo the shape of the 
boots, and then fixed, cut, and trimmed, while it is still soft. 
As it cools it hardens again. 

Let the children stand their pieces of soft, plastic guita- 
percha aside, to examine when cool. 

Proceed next to take another piece of the material out of the 
water, and mould it into the form of a little basin, purposely 
making the sides of the basin as thin as possible. Show by 
powing some water into the basin, that the gutta-percha is 
impervious or water-proof. 

Gutta-percha makes excellent soles for buots and 
shoes, because water cannot soak through the material. - 
It keeps the feet dry and it is not itself injured by the 
wet. 
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Tlold a piece in the flame of the gas, aud show that it soon 
takes fire, und burns with a white flame, giving off a power- 
ful smell, and a great deal of tack smoke. e 
tutta-percha soled boots must never be put near 
the fire. °S 
2. What it is—Gutta-percha comes from the sap or 


juice in the stem of a very tall tree, which grows in the 
tropical parts of the world. Show a picture of the tree, 
When the tree is in its prime, if a hole is made in the 
trunk, a thick, milky juice flows out, hardening rapidly 
into a solid, as it is exposed to the air. 
Every year as the season comes round men go through 
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the forests and test the trees to find which of them are 
best suited for their purpose. 

These they cut down, and as the bark is stripped off, the 
white, milky juice oozes out, and is caught in vessels 
placed to receive it. i 5 

As it reaches the air it hardens into a rough, shapeless 
lump, which has only to be* purified from the dirt and 
rubbish that gets mixed with it, and it is then ready for 
use. 


IM. Warer-Proor CLorurna. 


1. Nature of the material.—Produce the piece of 
tweed. Huplain what it is, and let two of the girls hold it out 
by the four corners, while some water is poured on it. Observe 
that the water soon begins to spread, and after w time 
trickles through the material fo the Jloor below. 

Why is this? The cloth, like all other textile materials, 
is porous. 

Let us see whether you are right in saying that all 

. textile materials are porous. 

Huve « piece of water-proof material held out now in 
a similar way, and fill it with water as before. Point out that 
this, like the other, is a textile material. The threads of 
the warp and woof cun plainly be seen. Vet in spile of this 
the water does not soak through it. 

Why does the water not trickle through this material, 
as it did-through the other? This one is not porous. 
If it were the water would soak through. 

What do we say about materials that are not porous ? 
We say they are impervious to water, or water- 
proof. 

This piece of cloth then is a water-proof material, 

What name do we give to the cloaks which we wear in 
rainy weather? Water-proofs. a 

Deduce from this that the cloaks get their familiar name, 


because they are made of some kind of water-proof material, 
like this piece of cloth. 


9 
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A water-proof cloak protects us from the rain, because 
it will not allow the wet to soak through to the 
garments underneath. The rain would soon soakcthrough 
an ordinary jacket or cloak, because the material of which 
it is made is not water-préof. 

2. How it is made.—Produce the shect of tndia-rubber, 
and treat it in precisely the same way as the pieces of cloth were 
treated. India-rubber is impervious or water-proof. 

Lell that, because of this property, india-rubber is used for 
making over-shoes, to keep the fect dry in wet weather, and 
that i és india-rubber which has made the piece of 
cloth water-proof. 

Haplain that at first this cloth was porous like all other 
cloth, but that after it was woven, india-rubber was spread all 
over it, aS butter is spread on a slice of bread. his 
of course will rouse the curiosity of the girls. Proceed to tell 
how it is done. 

Show a piece of common rubber (not vulcanised), Point out 
that it would be impossible to spread this on the cloth. 

Eaplain that the india-rubber must first be dis- 
solved. licit from the class that sugar, salt, lime, alum, 
can be dissolved in water. They will know that india-rubber 
cannot te dissolved in this way, for they have often seen rubber- 
pipes used for conveying water. i 

India-rubber is Insoluble in water ; but it is soluble 
in coal-tar naphtha, turpentine, and benzole. Show 
these liquids if possible. 

The lump to be dissolved (which is exactly the same 
sort. of Material as the specimen before the class) is first 
softened by long soaking in hot water, and then it is 
rolled out between iron rollers into sheets not much 
thicker than a sheet of coarse brown paper. 

The sheets are put into coal-tar naphtha, and left to 
dissolve, and in*a few“days the solid matter all dis- 
appears, and there is a solution of india-rubber, some- 


thing like treacle or tar in appearance. ‘ : 
Show a specimen of the solution, and point out that this 


substance is casily spread on the cloth. 
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When that has been done the material is hing up to 
dry. The naphtha part- of the solution flies ‘off in 
vapoui, and leaves the cloth water-proof, because the 
india-rubber fills up all its pores. ns 

3. India-rubber, what i+ is.—This should hs told 
briefly, with a picture of the tree for illustration, if possible. 

It is the juice or sap of an enormous tree which grows 


in the forests of Central and South America, and the East 
Indies. When the time comes for collecting the juice, a 


great many slanting cuts are made in the bark of the 


tree, and little cups are fixed below them to catch the 
thick, yellowish-white liquid which flows ont, 
Describe the work of collecting and drying the Juice. Picture 
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the men going round from tree to tree and emptying the little 
cups, 06 they fill into larger vessels. ; 

Tell that this milky-looking juice dries and becomes.a solid, 
if it is exposed to the sun and air in thin ‘layers. 
Baplain the peculiar way im which this is done. 

‘A great many queer-shaped clay moulds are made, 
and these are first dipped in the liquid, and then spread 
out in the sun to dry. “In this way a thin coat or layer 
of india-rubber forms all over the moulds, and then they 
are dipped and dried again and again, each time adding to 
the thickness of the layer, until it is thick enoygh. 

The moulds are then broken up, and the lumps of raw 
rubber are ready to be packed and sent to England. 

N.B.—That. is the mode of collecting and drying the juice 
in the Bast Indies. This sun-dried rubber is of a creamy 
white colour. The South American rubber is not sun-dried. 
The moulds are dipped in the juice und then dried over the 
smoke of wool fires, and this turns the material almost black. 


Lesson XXV 


HATS 


° 
Provide for illustration a straw hat, a bundle of common 
straw, an old hat that. may be ripped to pieces, specimens of 
Straw-plait of various kinds, a felt hat, a black-hoard sketch of 
the felting machine. 
J, INTRODUCTION 


the class to name the various articles 


Comannce by calling upon ton i 
1 dealt with in the foregoing lessons, 


of clothing which have beer 
and the materials used for cach. 
There is still one importan 
us to consider. : 
What name do we give 
We call it a hat or a bonnet. 


t part of our clothing left for 


to the covering for the head 4 
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Hats and bonnets then shall he the subject of our lesson 
to-day. . ) 

In the first place, why do we need a covering for the 
head ? 

Point out that all sensible people are as careful about cover- 
ing the head in summer as they are in winter, Temind 
the children of the power of the sun’s rays on a hot summer da Ye 
Speak of the dangers of sunstroke. 

What is the object of wearing a hat in the hot 
weather? To shade the head from the sun’s rays; to 
keep the head cool. 

To do this the hat must be a large one. What 
kind of material should be used for making it? A light 
material. 

Why? Because a large hat made of heavy material 
would he uncomfortable to wear; it would cause head- 
ache, 

If it is to prevent the heat of the sun from striking 
through to the head, what else can you tell me about the 
nature of the material? It must be a bad conductor of 
heat. ’ 

Now “think of the cold winter weather, What is the 
object of wearing a hat then? To keep the head 
warm. ' 

How can it do that? Tt keeps off the cold winds, and 
at the same time prevents the heat of the head itself from 
escaping. 

What is the only kind of material that can do this‘? 
A bad conductor. 


Il. Straw Harts 


1. Properties of the Material —Show the hat, and 
call upon the children to tell that it is made of straw. But 
what is straw? " 

Lead them to think of their earlier lessons on the corn-plunts, 
and remind them that the dried stalks of these corn-plunts are 
straw. 
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The farmer, after threshing the corn, uses the straw to 
make a bed for the horses and cows in the stable. 

Tell that the best wheaten straw, i.c. the stalks of the 
wheat plant, provided the material of which this hat is made. 

Noice the lightness of the material. Let the children 
take a bundle of straw in their hands. Elicit from them that 
it feels warm, and inquire as to the meaning of this. Straw 
is a bad conductor of heat. 

Explain that it is because of this that it makes a warm 
snug bed for the cattle. Zi does not rob their body of its 
heat as they Vie on it. ° 

Baplain, too, that houses wre sometimes thatched with 
straw, and such houses are always cooler in summer and 
warmer in winter than any others. Let the children give 
the reason this time. 

Straw is one of the very best materials for covering the 
head, because it is light to wear, and a non-conductor 
of heat. 

2. Straw-plait.—Mip the old straw hat to pieces, and 
distribute portions of the plait among the children. Point out 
that the hat itself was made of these narrow strips or 
braids, which had been sewn together with thread. 

Let dhe girls néw examine the braids themselves, and lead » 
them to tell that they are made up of several narrow straws 
plaited together. 

Tell that the material is called straw-plait, and explain 
that it is made by a sort of weaving, cccept that, in place 
of the long threads and short threads (warp and woof) of the 
textile miterials, we have the straws interlaced, or 
plaited, to form the web. 2 : 

When the straw is wanted for straw-plait, the wheat is 
cut before it is quite ripe, $0 that the stalks are not 
allowed to get too brittle. Some straws, after being eut 
into the required lengti, are merely pressed flat, and 
plaited+ whole ; others are split up into four, six, or 
eight strips. 

Show specimens 
can be obtained ; und te 


of as many different kinds of straw-plait as 
i tell how the splitting is done. 
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A wire with four, six, or eight sharp ridges along it is 
forced up the hollow stalk, and so separates it into ostrips 


of equal width, and with a clean-cut edge. 


Whether strips or whole straws are to be used for the 
material, they must be*kept. moist, in order to .make 
them flexible, and prevent them from breaking while 
they are being plaited together. 

Tell that the stalks of all the corn-grasses are suitable for the 
purpose, although wheat straw is best. The finest of all 
comes from wheat grown in Italy, and this is made into 
Leghorn hats. Tell whi they are so called. 

Explain that grass, rushes, reeds, and various other 
Jibrous substances, are used in addition to straw Jor plaiting 
hat-making materials. 

Bedfordshire, Hertfordshire, and Buckinghamshire, are 
the counties for straw-plait. The plaiting is done by 
women and girls. The children all plait. In the village 
schools of the district straw-plaiting is taught, side by side 
with needlework. 

The plait, made at home in this way, is taken to 
Luton, Dunstable, and other market towns, and sold to 
the straw-hat and bonnet manufacturers. 

Describe the work of hat-making briefly. The. plait is 
bleached white by hanging i in sulphur-fumes, tien dyed 
if necessary, und afterwards sewn together and blocked to 


the proper shape. emind the children of the lesson on 
bleaching. 


Ill, Feur Hars 


1. Properties —Produce the felt hat. Let the girls 
examine and describe its smooth surface—almost as glossy 
as the nap of broadcloth. Notice, too, its suitability on the 
score of lightness. Elicit that it ts a bad conductor, ad 
call upon them to tell that they discovered this by handling it; 
for it feels warm to the touch. 

What material is used for making this felt? The fur 
of hares and rabbits. 
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Ts all the fur of the animal’s coat used for this purpose ? 
No, on?y the under fur. D 

Why? Because the over-hairs have no projecting 
teeth or scales; they will not felt together. 

How are the real fur and the over-hair separated? In 
a machine called a Blower. Let the children tell briefly 
what takes place. ’ 

2. How the hat is made.—This need only be told in a 


simple way, but it will interest the children to learn how the felt 


is formed. ° ‘ 
Describe and. sketch roughly on the black-bourd the felting 


or forming machine. : . 

The workman at one end feeds the machine with fur. 
This is caught up and carried through it by the whirling 
motion of a pair of rollers, which revolye inside at the 
rate of 4000 tines a minute. t \ 

Poind to the wide-open outlet at the opposite end. 7 ell that 
the motion of the air inside sends the fur out through this open- 
ing in a light, drifting shower. ; 

Notice next the large cone in front of this outlet. 
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This cone is made of sheet-copper, and is perforated 
all over with fine holes. The stand on which it revolves 
is an air-tight box. Air can reach this box only 
through the holes on the surface of the cone., 

What would happen if all the air could be taken put of 
this box? More air would rush in from the outside, 
through the little holes, to fill the box again. 

DLaxplain that this is exactly what happens. Fans below are 


constantly revolving at a rapid vate, and exhaust the air in 
the chamber, and in this way currents of air from the 
outside are drawn in through the holes, ‘ic air, 
therefore, presses with great force all round the outside of the cone. 

As the fur fibres are driven through the machine, they 
fall upon the cone, and the pressure of the outer air 
towards the holes holds them fast, till at length the cone 


itself is covered with a thin cap of fur. The workman’ 


meanwhile lets a fine spray of boiling water play con- 
tinuously over the cone, and the air-pressure, warmth, 
and moisture together cause the fibres to felt. 
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Compare the cone and the workman in point of size. Tell 
that tls cap when taken off the cone 
would be big enough for an ele- 
phant. 4# the same time it is much 
too flinsy and delicate in tecture to be of 
any Use. 

It has to undergo a process of 
fulling, similar to the fulling of 
broad-cloth. It is folded, pressed, 
and rolled again and again in_ boiling 
water to make it felt still more, 
till it becomes thickened in texture, 
and shrunx in size, by the combined 
action of the warmth, moisture, and pressure, and when 
all is over it comes out as a conical felt hood, which 
may be easily blocked into a hat of any shape for man or 
woman, boy or girl. 


Lesson XXVI 
® OLD RAGS 


° 


some specimens of shoddy 


Apticles requiredefor illustration > 
ig and writ- 


cloth, a sheet of felt, some blotting-paper, printiz 
ing paper. 
I. InrropuUCTION ° 


° 
a litle that about the pleasure of 
having a new frock or jacket. What becomes of the old one? 
Tt may be yiven away to some very poor child, and serve to 
clothe her for a time; or it may be too old and worn-out for 
that, and then it goes into the rag-bag. ; 

What does mother do with the old rags in the rag-bag? 
She sends them to the rag-sho) 

Tule the children in imaging 
rag-shops. 


Tvrnropuce the lesson with 


p and sells them, 
tion on a visit to one of these 
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Picture the great piles of rags of all kinds to be seen there. 
Most of them are the tattered remains of old, wern-out 
garments, Jui among these are to be seer waste cuttings 
of new materials fi by the tailor and the dressmaker. 

There wre greasy dish-cloths picked out of the dest-hole 
by the dustman, and filthy, foul-smelling rags fished up 
from the guiter, or the rubbish-heap, by the starving beggar and 
the tramp. 

Htemind the children that it is quite possible that some of the 
filthy, tattered rags in those heaps may once have been part 
of the richsdress of some lady of fashion. 

We often hear of the Queen sending a quantity of cast- 
off linen and other clothing to some hospital. These 
things, after doing duty in the Royal household, serve 
a useful purpose among the sick and suffering at the 
hospital, and when they get too old and worn for that, 
they pass into other hands, and are patched and 
mended as long as they will hang together. But they 
must at last wear out entirely, and so in the end they 
too are sold for old rags, 

To look at the heap of filthy, foul-smelling rubbish in 
the shop, one would scarcely think it could be of much 
value. Yet even this rubbish must not be wasted 3; “every 
piece of it can be turned to good account. 

Picture the sorters at work sorting out the rags and packing 
them in great sacks, One sack és reserved jor scraps of old, 
worn-out woollen materials of all kinds—cloth, flannel, 
blanket, worsted stockings ; another for tailors’ cuttings of 
new cloth ; another is filled with pieces of old calico and 
other cotton materials ; another with old linen rags—and 
each is wanted for some special purpose. 


U. New Ciorx rrom Orp 


1. Shoddy.—Produce the piece of shoddy cloth. Say. 


nothing about it for the present, but let the children examine it 
and compare it with a piece of new cloth. They will foil to 
notice any difference between the two. : 
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Show that both are made of wool, and then explain that the 
wool ofvone material is not quite the same as that of the other. 
Excite their curiosity by telling them that the first piece is made 
from old worn-out woollen rags, which were once sold to the 
rag mrchant at the rag-shop. Tell the name of the material— 
shoddy. 

This is new cloth made from old. Every scrap of 
woollen cloth, from the worn-out coat of the well-to-do 
man to the dirty, greasy, tattered rags of the beggar can 
be made to do duty a second time—to live, as it were, 
a second life of usefulness. p 4 

The teacher has here a good opportunity of inculcating & 
remarkable lesson in thrift. Instead of burning and 
destroying these scraps of old cloth as useless waste, a way has 
been found of turning them to good account, and they actually 
become a great blessing to the poor, because the materials 
made from them are much cheaper than those made from 
wool fresh from the sheep's back. 

But why should they be so much cheaper ? 

Lead the children to sce that the difference lics in the cost 
of the raw material. Zhe material for this shoddy cloth 
is bought at the price of old rags. Fell: that all the 
tweeds ind mixtures which are used to make cheap jackets 
for women and girls, and cheap suits for men and boys, are 
‘shoddy cloth. Poor people would not be able to buy warm 
clothing if it all had to be made of new wool. f 

2. Mungo.—This is a similar kind of material to 
shoddy, but it is made of tailors’ cuttings of mew cloth, 
and not from old worn-out scraps. , Mungo makes a very 
good and useful material. 

3. Making the new material.—Dewsbury, Batley, 
Leeds, and other large towns in Yorkshire are the great 
centres of the shoddy manufacture, and the shoddy 
mills give employment to many thousands of work 
people. 

"Picture the trains coming into these towns from all quarters, 
laden with old rags to be made up into new material. Lead 
the-children to tell that the first business at the shoddy mill. must 
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be to cleanse the rags from dirt, filth, and grease of 
all sorts so us to make them fit to haidle. ~ Then “proceed 
to descitbe briefly the work of shredding the material into 
“ flock.” ; Pa a ° 

The cleansed rags are thrown into ari immense box, the 

sides of which are set thick with long, sharp spikes. 

"Inside the box a sort of drum is kept constantly revolving 
by machinery, and the drum itself, like the walls of the 
box, is provided with spikes. _ <.* 

As the drum revolves, the spikes tear and rend the 
woollen rag into shreds or flock as itis called ; and from 
the fibres of this flock new yarn is spun, to be woven 
into new cloth for future use =i 


J : 


Ill. Paver. 


Remind the children that there are colton and: linensrags in 
the rag-shop as well as woollen rags, and although theyre not 
made into new clothing materials, we ought to know whut be- 
comes ofathem. € 

Lell that the cotton and linen rags arg taken, not to.a 
shoddy mill but to a paper mill, fur they wre the inaterial 
Jrom which paper is made. . ; 

Paper is made from various materials, but all the best 
puper is made from rags, and the finest and smoothest 
of writing-paper is made from linen rags, 

N.B.—Jt should be borne in mind that this is not ietended to 
be w lesson on paper and.paper-making. Its only purpose here 
is to tell the use that is made of the cotton and linen materials 
of our cast-off clothing. Hence the principles only of the 
manufacture are all that need occupy the teacher's mind. 

1. Cleansing the rags. — Descrile the dusting 
machine. 

It is simply a large box with a wire-gauze bottom, 
‘sharp spikes all round its sides, and a cylinder also 
provided with spikes constantly revolving in it. ‘The 
rags are thrown a few at a time into this box, and as the 
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spikes turn round, they toss them about, ‘and the dust and 
dirt fall, out of them through the wire gauze. 

The dusted rags aré next cut up into small pieces, and 
oiled in Jarwe coppers, with lime and soda to remoye 
the dirt and” grease and_colouring matter. 

mi Pulping the rags.—The cleansed rags are next 


a 


eRe 2 
MOULD, 
s 


DECKLE., ‘ 
In this machine they are made 


taken to the rag-engine, 
which cut the 


to’ pass: between revolving knives, 


Ll 


zal 


> 7 
PAPER-MAKERS AT WORK. 


reds. This is then beaten © 
al is changed into a pulp, 


and it is this pulp which makes the paper. 


- 
material up into the finest s 
up in water till the rag mater! 
VoL, II. D. BE. Kes 
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The workman has a mould made of wire cloth, with 
a thin wooden frame, called a deckle, fitting round jit. He 
dips the mould into the pulp, and when he takes it out, 
the water from it drains through the wires and leaves a 
thin film of the pulp behind, 

The deckle is now removed, and the sheet of pulp is 
turned over on to a pad of felt. A great many sheets are 
piled one on the other with felt between each pair, and 
then they are pressed to squeeze out the water. 

When they are dry enough the felts are taken away, 
and we have sheets of real paper, except that it is more 
like blotting paper than anything else. Each sheet has 
to be dipped into a solution of size, and carefully dried, 
before it is fit to be written upon. . 


PART IL—MATERIALS USED IN WASHING 


Lesson XXVII 


DIRTY CLOTHES 


, The teacher should be provided, if possible, with one or two 
pictures showing costumes of past ages, 


5 
1? Intropuction 


Commence by leading the children to compare, in a new 
sense, their frocks, jackets, cloaks, and other outer garments, with 
their underelothing. Elicit that these outer garments are worn 
continuously day after day for a long time, but that we always 
. change our underclothing frequently and at regular intervals. 
Why is it so necessary to change these under garments? 
Because they get dirty. ‘ 


© 


— 
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But these things are covered up by the rest of our 
clothing. How can they get dirty ? 

Lhis will no doubt be a puzzling question. The ghildren 
know from their own expericnee that their frocks and pinafores 
get soiled and dirty with dirt from the outside, but they 
will hardly be prepared to say where the dirt can come from to 
soil their underclothing. Remind them once more of the per- 
spiring work of the skin. Lead them to tell that, after 
we have exerted ourselves more than usual with either work or 
exercise, we notice little round drops of water standing on 
the skin—that these drops of water ooze through,the skin, 
that we call them drops of sweat. 

Explain that, although we do not notice it, some of this 
moisture is always oozing through the skin night and 
day. ‘We call it perspiration. The harder we exert owr- 
selves, whether in work or play, the more the skin perspires, and 
it is then that the moisture stands in drops of sweat all over 
the body. The body then feels quite wet. 

Explain that this perspiration or sweat is not merely water. 
Tt contains bad, poisonous matter, which the skin throws 
off, so that it may not do harm inside the body. pus 


° 
ip II. WaAsHING MATERIALS 


What becomes of®all this sweat or perspiration? . It is 
soaked up by our underclothing. 

Yes, if we perspire heavily, our under-garments get 
But how is it that our clothing is ahle to soak 


quite wet.. 
Because it is made of 


up the pérspiration in this way? 
porous materials. 

‘What happens to these wet under-garments after a 
time? They get dry again. 

How is this brought about? The heat from the hody 
changes the water into vapour; that vapour passes 
away into the air, and leaves the body and the under- 


clothing dry. 
What is the best of all materials to wear next the skin 4 


Flannel. 
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Why? Beeause flannel is a bad conductor of heat. 

What does that mean? The flannel lets the nerspira- 
tion pass away in vapour, but it prevents the heat of 
the body from passing away with it. 

Why would not calico and linen do as well ? They are 
good conductors. 

They would let the bodily heat pass away as well as 
the perspiration. 

How do you know that? Because linen and calico 
garments always feel cold when they get wet with per- 
spiration. , They strike cold and wet to the skin, and are 
likely to give us a chill. 

Luplain that it is only the watery part of the per- 
spiration that passes away. All the bad poisonous matter, 
which the skin throws off, is left behind on the clothes ; 
and this in time would make them smell very bad. 

Remind them that men and women at. their work, as well as 
children at their play, cannot avoid getting their hands and 
their clothing dirty if they handle dirty things. But impress 
upon them that the dirt which comes out of the body 
in perspiration through the skin, is much worse than 
any outside dirt. 

In this way lead them to see that a requent and regular 
change of underclothing :s necessary to get rid of our 
body dirt, as well as of the dirt and tlust, which we pick up 
by contact with things around us, 

Impress upon them the truth that people cannot expect to be 
healthy ang well if they neglect this duty. 

Why are flannel, calico, and linen so suitable for under- 
clothing? Because thiey are porous materials, and readily 
soak up the perspiration. 

What happens to these things when they are put into 
the tub on washing-day ? The water soaks into them 
because they are porous, and the dirt is easily washed 
out of them because they are porous; and go they are left 
- clean and fit to wear again. The same property makes 

them easy to wash as well as suitable to wear. 


c 


— 
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° i I. Wasenc-pay | 


Elicit from what has been said that the cleanliness, health, 
aul comfort of the family make washing-day an important 
part of the household management. 

Lxcite the curiosity of the girls by telling that in the old 
times long ago people had no washing-days. How 
could they manage without clean underclothing ? 

Lell that they had no washing-day, because they had no 
clothes to wash. In those days, five or sie hypdred years 
ago, cotton was unknown, and the little linen that was 
made was go costly that only the rich could afford to 
buy it. 

Picture the nobles and other wealthy people of those times in 
their fine clothing. They no doubt looked very grand, but they 
wore these things week after week, and none of them—not 
even those next to the skin—were ever washed. 

The poor were even worse off still. Their clothing was made 
of rough, coarse wool; and they wore the same garments 
night and day as long as they would hang together. 
Washing them was out of the question. 4 

Tell that, as a result of all this, thousands upon thousands 
of people were swept off every year by fevers and other 
fearful diseases. ° 
_ Show a picture, or tell the story briefly, of the Plague of 
London. Remind the children that this terrible visitation 
took place only a little over two hundred years ago, and that 
clothing neaterials had even then got to be much cheaper than 
they had been in the olden times. a 

Euplain that the sole cause of the pestilence lay in the dirty 
habits of the people themselves. They had not yet 
learned the value of cleanliness either in themselves, 
their clothes, or thsir houses. They wore their underclothing 
till it was very dirty, and then instead of having the dirty 
garments washed at once, the custom was to pile them away « 
for months together in some cupboard or closet out of sight, 
and let them wait there till washing-day, which usually came 
once ov at most twice aryear. 
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Show that these heaps of dirty clothes were « terrible 
danger to health, for they gave off foul, offensive smells, 
and the“ionger they were kept the more foul and offensive they 
became, till at last fever and pestilence broke out on all 
sides, and people were carried offin thousands. = 

We have learned better now. In every well-managed 
household, washing-day comes round regularly every 
week, or at least every fortnight, and there are never any 
heaps of dirty clothes tucked away in sly corners, 
to poison the air and breed deadly diseases. 


Lesson XXVIII 


WATER 


Provide for illustration two large bowls or basins, two or 
three tumblers, some loaf sugar, hot and cold water, some 
dirty greasy rags, some rain water and spring water, and two or 
three piéces of soap. 7 


I. Narurn’s Cleanser 


Maxx the foregoing lesson the starting-point for the new one, 
and commence by leading the children to think about washing- 
day at home. ; 

Call wpon them to name some of the things which mother 
uses for washing the dirty clothes. In all probability they will 
mention such things as soup, soda, washing-powder, blue and 
starch, and omit water altogether. 

Tell that there is something else much more important than 
all these—so important that there: could be no washing of 
any kind without it, wnd in this way lead them to think of 
water. 

Let us try now to find out how it is that water is so 
useful for washing and cleansing purposes. 

1. Hot and cold water.—s¢é two of the girls to wash 
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pieces of dirty rag in separate bowls of hot and cold water, 
while the rest look on and note what takes place. 

N.B.—WNo soap or soda is to be used for this. o 

Look atothe water in the bowls and tell me what you 
notica It is beginning todook dirty. 

Why is this? Because the dirt is being washed out 
of the rags into the water. 

Then what change do you expect to see in the rags 
themselves when they are taken out of the water? ‘They 
will be clean. 

Instruct the two girls to wring out both piecesrof rag and 
hold them wp before the class. 

Are they clean? They are not clean; but they are 
cleaner than they were. 

Do you notice any difference between the two pieces? 
Yes, one looks cleaner than the other. 

Which is that? ‘The one that was washed in the hot 
water. 

Let us find out what all this means. 

2, Water a solvent. 

Drop w piece of, lump sugar into a tumbler of cold water, 
and at the same time put several pieces into another tumbler of 
hot water. Stir both with a spoon, and call upon the children 
to explain what happens. This they will readily do, as the 
solvent nowers of water have been dealt with in the earlier stages. 
+» ‘The sugar in both tumblers is disappearing. What has 
become of it? It is being dissolved in the water. 

What, do you mean by that? It is being broken up 
into very small particles, and scattered about through the 
water. 2 
How could you prove this? By dipping a finger into 
the water and tasting it. Every drop of the water 
would taste sweet, because it contains some of the sugar. 

As soon as all’the sugar has disappeared in the hot water, 
call attention to the fact, and point out that, although only one 
piece was put into the cold water, that is not yet quite dissolved. 

What do we learn from this? We learn that hot 
water dissolves sugar better than cold water. 
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Do you know any other substances that dissolye in 
water? Salt, alum, lime, and soda, & 

Whas, do we say about water because it dissolves these 
things? We say that water is a solvent for sugar, salt, 
alum, lime, and soda. o « 

3. Water a solvent for dirt. 

Yaplain that water is alsoa solvent for dirt; if made 
those pieces of rag clean by dissolving the dirt that was 
in them, and that dirt is now in the water itself. 

Lead the children to deduce, from what has been shown them, 
the reason why the one piece of rag was cleaner than the other 
after the washing. 

Hot water dissolves more dirt (just as iv dissolves 
more sugar) than cold water. 

Remind them that mother always uses hot water for 
washing the clothes, and she even boils most of the things in 
the copper, after they have been washed. II hy does she do this? 

4. Water not a solvent for grease. 

Lastly, give the two girls some rags which are not only dirty 
but greasy as well, and set them to wash these, without soup 
or soda as before, Point out that with all their rubbing they 
cannot remove the grease, if remuins fixed us it were lo 
the rags. 

What does this mean? The water cannot dissolve 
the grease, Even the hot water is unable to do it. The 
grease, and the dirt in it, remain in the rags. 

Now let us see what we have learned about the cleans- 
ing properties of water. ; 

(a) It washes the clothes by dissolving the dirt that 
is in them. 3 

(0) Hot water dissolves more dirt, and therefore 
leaves the clothes cleaner than cold water. 

(c) The dirt which is dissolved and washed out of the 
clothes makes the water itself dirty. Hence it is 
necessary to frequently change the dirty water for 
clean. We could not expect to have clean clothes, if we 
washed one thing after another in the same dirty water. 

(d) Water is not a solvent for grease. 
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: Tl. Harp anv’ Sorr Water 

Empty the bowls, fill one with soft the other with hard 
waterpgive each girl a piecs of soap, and set them to wash 
their hands, while the vest of the class observe what takes, place. 

In one case the soap mixes with the water, and 
covers the girl’s hands with a white foam which we call 
lather. In the other the soap and water refuse to mix 
at all; the soap can be seen floating as a sort of scum on 
the top of the water, but there is no lather. 7 

Explain that this water, which will not make a lather with 
soap, is calted hard water ; the other which lathers easily ws 
known as soft water. 

Instruct the girls next to take the dirty greasy rags, and 
wash them with soap in the two bowls, and as before let the 
cluss tell what they observe. 

The soft water and the soap soon make a lather in 
one bowl, and as the girl rubs, the rag is seen to get 
cleaner and cleaner. ‘he grease and dirt are being 
dissolved and washed out of it. The other girl rubs as 
hard, but she cay make no change in the rag; it is as 
dirty ‘and greasy as ever. The soap simply curdles 
and floats on the, top of the water like scum. Tt will 
not form a lather; it will not dissolve the grease in 
‘the rag, because it is hard water. 


IIIs Rar-WaArer, TAp-WATER, Sprinc-WATER 


Blicit from the children the sources of all the water we use, 


as follows :— 

We catch the rain as it fall 
draw water from the taps in our own 
tap-water ; we ‘pump or draw up Ww: 
this is known as spring-water. 

Tell that rain-water is always soft. Jt is the best to 
use for washing purposes. Why? Tap-water and spring- 
water are always hard; spring-water is much harder than 


s—this is rain-water ; we 
houses—this we call 
ater from wells—and 
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tap-water. Promise to explain more about this in the next 
lesson. 7 :: 

Remind them that rain-water cannot always be got, and so 
most people have to use these hard waters for washing purposes. 

But before this kind of weter can be of any use for 
washing and cleansing it must be made soft. ll briefly 
how this is done. 

(1) By boiling the water. 

Lixplain that this is one of the reasons why mother always 
boils the water on washing-day. Boiled water is softer 
than cold water fresh from the tap. 

(2) By adding soap, soda, washing-powder, and other 
things to it. ¢ 

Promise to explain more about these things in w later lesson. 


Lesson XXIX 
HARD AND SOFT WATER 


Boil in readiness for the lesson two flasks of hard spring- 
water. Let one of them get cold. Providealso a similar flask 
of the same water unboiled, a “furred” kettle, the two basins 
used in the preceding lesson, and some soalp. 


I. Cuatk anp Live 


Provuce the flask of unboiled water, and the one containing 
water which has been boiled and is now cooling down. Tell 
that some time before the lesson both were filled with cold, hard 
spring-water, Let the children feel them. One is quite cold 
still ; the other is warm. 

Huplain that this latter Jlask has been standing over the 
Bunsen burner ; the water in it has been boiling for some time. 

Instruct them to look closely into the two flusks, and see 
whether they can detect any difference in the appearance of the 
water. 

The cold unboiled water in onecflask looks clear and 
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bright; the boiled water in the other has a clouded, 

milky appearance, especially near the bottom. ; 

Produce the third flask now. Tell that the water in this 
one has beer boiled too, but it has had time to get cold. While 
it wes cooling down it hal the same clouded milky 
appearance us the water in the other flask, but it is now 
quite clear. What has happened to it? 

Point out the thin white deposit or sediment at the 
bottom of the flask. ell that this sediment is chalk, and 
copluin that Time is the chief material from which chalk 
is made. ‘There was lime in the water before it was boiled ; 
there is some of it in this flask of clear bright cold water, 
although 2 cannot see it, because it is dissolved in the 
water. Zell that the chalk docs not show itself till the 
water has been boiled; that the boiling in fuct changes 
the soluble lime into insoluble chalk. It is the multitude 
of little particles of newly-formed chalk which at first give the 
Loiled water its milky appearance. They are not soluble 
in the water, and hence they gradually sink to the 
bottom and form u deposit there us the water cools. 


LES. 


N.B.—It is a difficult matter to make this intelligible to young 
childrex, who haye°no knowledge of chemistry. Hence the above 
explanation must suffice for the present. 

The true reason fof the deposit after boiling is that there are two 
carbonates of calcium. One is common chalk (carbonate of lime) 

“which is insoluble in water, the other is a compound formed in 
cess of carbon di-oxide, and this is soluble in water. 
which originally exists in the spring- 
f carbon di-oxide is driven off by boiling 
ne insoluble must sink to 


presence of an ex 
It is thig soluble compound 
water, and when the excess 0 
the water, chalk is left behind, and this being 
the bottom. 

This brief explanation is intended 
difficult point quite clear to the young 
forms no part of hes present Jesson. 


simply to make a somewhat 
teacher herself, and‘ of course 
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“Fur” IN, THE Kerrne 


Proliice the “furred” kettle now, remove the lid, and 
proceed to examine the inside. Call attention to the thick, 
hard, grayish-white crust aff over the sides and botiom of 
the kettle. Tell that for want of a better name people call this 
crust the “fur,” und say the kettle is “furred.” 

Show a new kettle, if possible, and point out that there is no 
“fur” on the inside of this ; and then, by returning once more 
to the three flasks, lead the children to Jind out for themselves 
what it all means. 

Commence with the flask of unboiled water, and elicit from 
the children that it contains lime, although we cannot see it. 

Why are we unable to see the lime in the water? 
Because it is dissolved. 

How did I make you see it? By boiling the water. 

What took place then? The boiling changed the 
lime into chalk, and then we could sce it. 


Why could we see the chalk in the water? Because 
it is insoluble. 

What: became of the chalk? It floated about in the 
water in little particles, and at last sanketo the bottom 
of the flask, 

Now think of the “fur” in the kettle. Can you tell 
me at last what it really is? It is the lime of the water , 
changed into chalk by boiling. 

Pour out now the boiled and unboiled water Jrom the two 
Jlasks into separate basins, taking care not to disturb ‘the sedi- 
ment from the former, and apply the soap test to both, Call 
upon the class to explain, 

The unboiled water is hard; that which has been 
boiled is soft—it makes a lather with soap. 

There is no lime in the boiled (or seft) water. The 
” lime that was in it has been changed into chalk, and is 
left behind in the flask. All the lime remains in the 
unboiled (or hard) water. It is the lime that makes 
the water hard. 
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Ill. Sources or SurrLy 


Q 


Lead the, children next to consider the great importance of 
water in our every-day life. ©, 

Water forms our daily drink ; whatever the particular 
drink may be it is made of water. It is therefore one of 
the necessaries of life. We also use it in preparing 
and cooking our food. 

But besides all this, it is Nature’s cleanser. We wash 
and cleanse our bodies, our clothes, and our houses with 
water ; we use it for flushing the drains, and cleansing 
the streets. 

Tt is essential too for the life and growth of plants, 
and it enters largely into almost every manufacture. 

Elicit from the class that the water which we use for all 
these purposes is called fresh water to distinguish it from 
the water of the ocean, which is salt; and tell that every 
drop of it originally falls in rain from the clouds. 

We have already learned that this water is not all 
alike—gome is hard, some soft. How can this he, if it 
all comes from one source—the rain? : 

1. Spring-water.—Lemind the childven that the water 
we boiled in the flasks just now was spring-water, Tell that 
all spring-water ‘is hard. Zhe hardness of that water 
was due to the lime which was dissolved in it. 
Where did the lime come from? Describe briefly the nature of 
a@ spring. ) 

We éall it a spring because the water springs or 
bubbles up out of the earth. fe 

How did the water get into the earth ? It fell as rain, 
and trickled through the soil and the rocks beneath the soil. 

How can the rain sink into the earth? Because the 
earth is porous. 

Draw a section of a hillside, showing the beds of porous 
rocks underlying the soil. 

Point out the impervious bed of clay beneath these, and 
tell what happens, as the water accumulates above the clay. 


Qp 
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i Explain that the water as it trickles through the carth passes 
through great beds of limestone ; #/ dissolves some of 


this lime and curries it away. ‘There was no Time in the 
o 


o 
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rain as it fell—it was Soft water » it is the lime in the 
spring-water that makes it hard. 

2. Rain-water.—We haye yet to learn why rain is 
always soft water, 

The rain comes from the clouds ; but*what makes the 
clouds? The vapour which rises from the earth. 
- I remember we once boiled some solutions of salt, 
sugar, and lime in little tin dishes over the flame of the 
Bunsen burner. Can you tell me what happened? The 
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water passed away as vapour; the s: A im 
remained pened in te dish. sata se 

Explain that it is exactly the sime with the evaporation that 
goes on all over the world. Nothing but the pure water- 
vapour rises fo form clouds ; there is neither lime nor any- 
thing else in it, and so the rain which falls from the clouds 
is always soft water. 

This will also make i clear that, although most of the 
vapour rises from the salt water of the ocean, it is not salt itself, 
because none of the salt rises with the vapour. 

3. Tap-water,—Tell that the tap-water which is supplied 
to our houses comes mostly from rivers. The rivers rise 
as w rule in springs, but as the water flows along, it is 
exposed to the air, and the air itself helps to soften 
the water. Zup-water although hard is never so hard as 
spring-water for this reason. 

N.B.—This can be dealt with better and more fully in a later 


stage. 


Lesson XXX 
SOAP 


° 

‘Articles for illustration : a dirty bottle which has been used 
“for holding oil, some soda crystals, alum, a kettle of hot water, 
a’ basin, a bottle of oil, a tallow candle, a knife, a small sauce- 
pan, the Bunsen burner, a tripod stand, specimens of fats and 
soaps, a few sticks of caustic potash. ,V.B.—The potash must 
be kept in a well-corked bottle, or it will rob the air of its 


moisture and rapidly disappear. 
I. Om AND WATER 


‘ 
Coumexce by calling attention to the dirty oil-botile as 


follows -— 
The bottle you see is covered with dirt and grease 


inside and out. Now suppose I wished to make it clean. 


a 
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What should I do- to get rid of all the dirt and oil? 
Wash it well with hot water. Pata 

Let one of the girls come'to the Sront and wash it. Point 
out that,Pafter all the washing, the bottle still remains in the 
same dirty state. Zhe dirt.and grease still cling to the 
sides of it. * 

Now put some pieces of sada into the hot water. IV hile 
the soda is dissolving, elicit from the class all they, can tell from 
their own simple observation, of its appeariuice, ‘properties, and 
uses, Jt is like alum in appearaiice, bu/ it does not 
taste like alum. Alum has a sharp sour taste; soda 
tastes bitter. Mother uses’ soda on washing-day—it. is 
often called Washing-soda. ‘ 

When the soda is all dissolved, pour, some of the solution 
into the bottle and shake it up for @ minute or two, Then put 
the vest of the solution into a basin and wash the bottle in it, 
In a very short time it will be quite clean. : 


What has happened? The soda and water have 
removed all the dirt and grease, and left the bottle 
clean. 


Remind the children that the hot water alone could not do 
this. Tell that soda is a solvent for oil and grease of 
all Kinds, It breaks up the grease into einy particles and 
dissolves them, and then the dirt and grease as well mix 


with the water. Water will not dissolve fat and oil of 
any kind. 


I, Dissotvep Or Maxrs Soap 


Let us have another experiment now. T have here a 
strong solution of soda, I will half-fill our bottle with 
the solution, add as much of this oil as it will hold, and 
then give it a good shaking. 

What happens as I shake the hottle? . The oil and the 
soda-water seem to be mixing together. 


Why is this? Because the soda is dissolving the oil. 


After shaking it well for a few minutes, stand the bottle on 
the table, and call upon the class to tell what they observe. 
. 
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Leal them to tell that-at first tlie clear.oil floated on the 
rep of fhe water. Why? Becguse it was lighter than the 
walter. k 
Point ouf that now, after the mixture has seltled, the 
water gs still at the bottom, @yd that there is something floating 
on the top. But this is not oil ; itis oil dissolved in soda. 
Pow some of it out into the children’s hands, and ask them 
to rub it in. their hands. : . . 
ilicit that it is not greasy and oily now ; it feels 
soft and smooth, like soap. Jt has a soapy feel. 
Luplain that it is really a, sort of soap—#at we have 
been making soup in.a simple way by dissolving oil in 
soda, 


‘IIL How to Make Soap 


Remind the children that soap of this kind would not be 
of much use, and then. proceed with another experiment as 
follows :-— 

Stand the small saucepan over the flame of the Bunsen 
burner, and set one of the girls to shred a piece of tallow candle 
into it. As the tallow melts, pour some of the strong soda 
solutions into the saucepan, a little at a time, with a pinch or 
two of salt, and let the mixture boil for some time. 

As the boiling goes on, call attention to the peculiar, 
spongy, yeast-like formation, which rises to the top of 
the water like a sort of scum, and floats there, and when it 
has boiled sufficiently, set it aside to cool. ° 

When® it is cool enough to handle, remove this spongy 
matter, and. show that it is a more or less solid mass. It 
contains « considerable quantity of water, but this may be 
easily removed by squeezing it in the hand, and when 
that is done, pass it round for the children to examine. It is 
a piece of solidssoap. Let one of the girls prove that it is 
actual soap, by using it to wash a.dirty rag. 

I have made our piece of soap in this rough-and-ready 
way in order that you may understand how all the soap 
we-use is made in the great soap factories. The fat is 
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put into an immense copper, capable of holding several 
tons, and there carefully heated till it melts.. This 
liquid,fat is then boiled, and in the meantime the 
solution of soda, usually called the lye, is acded a little 
at a time. As the mixture boils, a little salt is thrown 
in, and the fat and the soda unite, while the water 
passes off in steam. 

All that remains is to ladle ont the thick liquid, pour 
it into moulds, and leave it to cool. As it cools, it forms 
the solid hard soap, such as we use every day. 


TY. Marerrats ror Soap-Maxrna 


We made our soap of oil and tallow, but many. 


other kinds of fat are used in the soap manufacture ; 


and this explains why there are so many different kinds 
of soap. 


Show specimens of the different fats used Sor this purpose. 

Among the various kinds of fat used in soap-making 
are tallow, lard, dripping and other kitchen stuff ; 
linseed-oil, palm-oil, coconut oil, and those fats 
which are commonly known as fish oils, but which are 
really obtained from the whale and geal, 

Show the specimens of soap one by one, and describe each 
briefly. 

1. Yellow soap.—This is the best and purest for 
general household purposes. During its preparation a 
little resin is put into the boiling liquid. Palm-oil is 
sometimes used for this purpose instead of tallow, 

2. Mottled soap.—Call attention to the peculiar appear- 
ance of this, and tell that it is due to the impurities in the 
materials. Sulphate of iron (green vitrol) is added to the 
boiling mixture, and the liquid is kept well stirred, 
while it is ladled out into the moulds. Contrast it with the 
specimen of ¢ 

3. White or curd soap.—Tell that the liquid from 
which this is made is not stirred, and all the impurities are 
allowed to sink to the bottom, lefore it is ladled out. 
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These white or curd soaps are afterwards melted down, 
mixed with some sort of perfune, and then poured into 
moulds, so as to make cakes or tablets of fancy, toilet 
soaps. Siew specimens. 

4. Marine soap.—Thie is the only soap that will 
form a lather in salt water; it is therefore used for 
washing purposes on board ship where of course fresh 
water is scarce. It is made from coconut oil. 

5. Bar soap.—JLxplain that the moulds or “frames,” 
in which the boiled liquor is left to cool, are large, square, 
wooden vessels capable of holding several hundved-weights. 
When it is sufficiently cooled down, the soap is taken out of the 
mould in @ compact solid mass, and cut up, first into 
slabs, and then into bars, by means of a wire ; and the name 
of the maker is stamped on each bar while it is still plastic. 

6. Soft soap.—Call attention to the specimen, and show 
the reason for its name. 

It is very usefil for scouring purposes of all sorts. 
Tt is made from vegetable and fish oils, and potash is 
used instead of soda. 

Show some sticks of caustic potash. Let the childrgn test it 
as they did the soda. Elicit from them that wt has the 
game bitter biting taste as soda; and show by expert- 
ment that it has the game action on grease and fat. 

Tell that soda and potash are called alkalies, because 
of this. That will be quite sufficient for the present ; they will 
be dealt with more fully in a later stage. 
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a Lesson XXXI 


SODA 


Provide for illustration a piece of soap, a lump of common 
salt, some soda-erystals, a greasy oil-bottle, some cabbage leaves, 
an old iron fire-shovel, and some cotton, linen, and flannel articles 
which have been spoiled by the action of soda. 


I. Recarrrunarion 


Suow the piece of soup, and proceed in some such way us 
this :-— 

What are the two essential materials of which this 
soup is made? Fat and soda. 

How is the soda mixed with the fat? It is made 
into a solution called lye, and boiled with the fat. 

How does the soda act upon the fat? The soda 
dissolves the fat, and then the two things unite together 
to form the new substance—soap. 

What name do we give to those things, which we use 
to dissolve fat and change it into soap? We call them 
alkalies. 

What other alkali is used in soap-making besides sodw! 
Potash. 

What useful purpose do these alkalies serve in wash- 
ing? ‘They make the hard water soft; and they also 
act as a solvent for grease. 

What makes the water hard? Lime and other 
mineral matters which the water dissolves out of the 
rocks, as it makes its way through the earth. 

Why is it necessary to make hard water soft for wash- 
ing purposes? Because grease will not dissolve in 
hard water. Even the soap itself is unable to make a 


lather in hard water ; it curdles and floats like a scum 
on the top of the water. 
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Buplain the effect of the soda on the hard water thus -—As 
the sodg dissolves in the water, # seizes hold of the lime and 
other matters in it, and unites with them to form sqnething 
entirely diffesent ; and in doing this it makes the water soft, 
because it destroys théepower which those things 
had of hardening it. 

Remind the children that boiling also softens hard 
water ; but it does its work by changing the lime into 
chalk, which is insoluble and therefore sinks to the bottom of 
the kettle. 

Why is a solvent for grease necessary ire washing ? 
Because we cannot wash out the dirt from any article, 
unless weewash out the grease to which most of the 
dirt sticks. Water is not a solvent for grease, but 
the soda unites with the grease and makes it 
soluble, and then the water is able to wash it all away 
and the dirt with it. 

This will be made perfectly clear by referring once more to 
the dirty, greasy rag which was washed clean with the help of 
soup. It was the soda in the soap that did the work by first 
dissolving all the grease out of the rag, and then the 
particles of dirt wore left free for the water to dissolve and 
carry away. 


> 
Il. Sopa—WHAT IT IS 


Show a lump of common salt and some soda crystals 
side by side. ° 

Point out to begin with that the two substances are not at 
all alike in appearance. 

Then let the children test the two things by putting them to 
their tongue, and they will find them very different in 
taste. 

Lastly show, by the now familiar illustration with the 
greasy bolle, that salt is not a solvent for fat. Tt will 
not mix with the fatty oil, and dissolve it as soda does ; it 
would not unite with fat of any sort to make soap. 
Salt and soda, in all these respects, are totally different 
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substances, and yet in spite of this, soda is actually 
made from salt. 5 

Salt,is a mineral ; it is obtained from mines and salt- 
springs in the ground. As soda is made from salt, that 
too must be a mineral substance, although it is 
never found in the ground as we find salt. 

N.B.—These young children need not be troubled with the 
details of the soda manufacture ; it will be quite sufficient for 
them to know the source of the material. 

Soda was formerly made from the mineral ash left 
behind afte: burning a kind of sea-weed ; but it can now 
be made much more easily and cheaply from salt itsclf, 
so nearly all the soda we use is made from salt. , 

The idea of a mineral ash in plants might be made quite 
clear by burning some common vegetable matter—a few cabbage 
leaves will do as well as anything—in an old shovel over a 
red-hot fire. When the burning is all over, there will be 
something left behind in the shovel, which will not burn. 
This is the mineral ash; there is mineral ash of some 
sort in every plant. 

Potash, the other alkali used in making soap, is still 
obtained by burning vegetable matter, and steeping 
the mineral ashes in water. 


II. Tor Cieansinc Power or Sopa 


Lead the children next to think of the constant washing, 
cleansing, zcrubbing, and scouring operations, which form so 
large « part of the daily routine in every household ; and then 
point out the importance of a plentiful use of soap and soda in 
almost all of them. Without them grease and the dirt 
that clings to it could never be removed, nothing 
would be clean. 

Remind them too of the necessity of personal cleanliness. 
Our bodies must be washed frequently to remove she per- 
spiration and other matters, which are constantly oozing out 
from the skin. Water alone would not do this. 

We use soap for the purpose because the alkali in it is 
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able to lay hold of the greasy part of this perspira- 
tion agd dissolve it, and then the water can wash it all away 
and the dirt with it, and so leave our bodies quite clean. ; 

Elicit next that the principal object of washing ouf clothing 
is ta, get rid of this game greasy, unwholesome, 
bodily dirt, which is soaked up by our under garments, as i 
oozes through the skin. The clothes would soon begin to smell 
foul and unpleasant, if we wore them too long. 

Soap and soda are necessary for this; without them 
it would be impossible to get rid of the grease and dirt. 

Point out next that, as most of the water we use is more or 
less hard, the first business on washing-day is to 
‘soften it. 

Baplain that this is always done by boiling the water and 
dissolving some of the soda crystals in it. Mother would never 
think of commencing her washing without doing this, for it 
would be very wasteful, #f she trusted to the soap alone. 
She would have to rub the soap on the dirty things for a very 
long time, before she could see any result for her work. 

Why is this? The soap would only curdle in the 
hard water, and float like scum on the top. 

Buplain that all this time the soap, or rather the Soda in tt, 
would be used up in destroying the power of the lime 
and other things that make the water hard. She would have, 
in other words, to use up & great deal of her soap to 
smake the water soft, and until this was done, there would 


be none to spare for making « lather. 
This means that she would be unable to remove gither dirt or 


grease from any of the articles in the tub, until the hard water 
had been made soft. Therefore, instead of wasting her soup, 
she first softens the water with soda, and then the soap 
is able at once to do its proper work. a 


IV. THe DESTRUCTIVE PowrErR orf SopA 


Point out that, in spite of is importance as a cleansing 
material, soda has to be used with much care in the 
laundry, for it ts very powerful in its action. 
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1. It is very destructive to the fibre of cotton and 
linen. ‘ . 

2. It spoils the loose, open texture of flannel, and 
makes it thick and matted. 0 

3. It turns white linen and calico yellow. 

4. It destroys the colours in cotton prints. 

Show, if possible, specimens of these materials which have 
actually been spoiled in the ways indicated by the improper use 
of soda. 

5. It is very irritating and injurious to the skin. 

The waskerwoman’s hands will afford a good illustration of - 
the action of soda on the skin. Remind the children that we 
never use soda for washing ourselves. Even souprhich con- 
tains too much soda is highly injurious to the skin. 


Lesson XXXII 


OTHER WASHING MATERIALS 


The teacher should he provided with a ‘packet of washing- 
powder, a basin, some water, a piece of soap, some borax, 
chloride of lime, a blue-bag, a ball of blue} pictures of the indigo 
plant, and the common pea, some common laundry starch, some 
flour in a muslin bag for experiment, a tumbler. 


q 


I. Wasuing Powprrs ' 


Eupry a packet of one of the common washing-powders 
into a basin. Tell what it is, and explain its importance in 
the laundry, as another very valuable washing and cleansing aid. 

Pour some water on the powder fo show that it is readily 
soluble. . 

Let the children dip their fingers into the solution, énd elicit 
from them that it has the same smooth, soapy feel, as 
they have become familiar with in the solution of soda. 

Let them smell it, and taste it by dipping the tip of their 
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finger into it. They will ‘at once detect the soi : 
the peculiar taste of sou. » apy smell, and 
Haxplain that this is because soda always forms gne of the 
most importunt materials from which these washing powders are 
mae, (ive one of the girls a piece of soap next, and set her 
‘ fo wash her hands in the basin. Notice how easily and quickly 
a lather forms on the water. : 
What does this tellus? It tells us that the water in 
the basin is soft water. 
What else could we haye used to soften the water 
instead of that washing-powder ? Soda. ° 
But I have already told you that soda is one of the 
Y, principal materials in this washing-powder. 
y Why not use soda by itself then? Let us try to find 
out, We shall do this best by examining the other 
materials of which the washing-powder is made. 
Show some borax in @ saucer. Tell. that this is one of 
those materials. Let the children examine it, and lead them to 
Well that it is a White powder, with a smooth, soapy feel, 
and a taste and smell resembling the taste and smell of 
soda. Show too that it is easily soluble in water. 
This white powder is borax. Tt is a mineral sub- 
stance, and is found in a natural state on the shores of 


certain lakes, just as salt is found on the surface of the 
earth in some parts of the world. 


.. Borax has wonderful cleansing properties, and helps 
to whiten the clothes and keep them a good colour. 

Washing-powders of all sorts contain soda and borax, 
hloride of lime. 


together with more or less lime, or, ¢ 
sson on bleaching, and 


Remind the children of the earlier le: 
lead them to tell the use of the chloride of lime for whiten- 


jng or bleaching purposes. Call for its other name 
pleaching-powder. 


y Point out now that in. these washing-powders we have two 
| materials, borax and Dleaching-powder, for the express 


| urpose of keeping the clothes white. ° 
| Why is this necessary? Beeause the soda helps to 


make the things yellow. 


LES. 
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The borax and bleaching-powder destroy the yellow 
colour, which the soda gives to’ the clothes, and se, keep 
them white. 

Lxplain that many people object to use washing-powders, 
which contain lime or chloride of lime, because these things are 
even more destructive than soda to the fibre of cotton 
and linen materials, They prefer to use soap and soda 
alone, and to employ some other means of getting rid of the bad 
colour which the soda gives. 


II. Buur 


> 
1. Its use. 
Show the blue-bag. Lead the children to tell what it is, and 
how it is used in the laundry. 
The bag itself you can sce is made of flannel 3 but what 


have we inside the bag? A ball of blue. Show a Dall 
Fresh from the shop. 


How is this blue-bag used on washing-day? It is 
dipped into a tub of clear cold water several times, till 
some of the blue colour comes out into the water, and 
makes the water blue. In other words, what docs the 
water do to the substance in the bag? _ It dissolves it. 

Dissolve some of the blue from the bag in a small basin of 


water, so as to make the water very blue. Then dip a piece of’ 


white calico into it, wring it out and hold it up before the class. 
a What have we done to the calico? We have dyed it 
ue. 

Then what shall we call the substance that has given 
the calico this new colour? A dye material, 

Point out that the object of the blue-bag in the laundry is 
not to make the things blue, dui only to destroy the 
yellow tint, which the soda gives them. fence we use only 
sufficient of the Ulue colouring matter to make the water 2 
very pale blue. 

You told me just now that the blue ball in the bag is a 
dye material. So it is; it is made of the blue dye— 
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indigo—which we haye already heard of in connection 
with ghe work of dyeing. 5 

2. What it is. Indigo is a vegetable substance. 
It is madesfrom the juice of a plant, called the indigo- 
plan§, which is grown in fadia. 

Show a picture of the plant. Point out that it belongs to 


the same class of plant as the common pea. Jt grows from 
three to five feet in height. 

Explain that when the plants are quite ripe the stems 
and leaves are full of juice or sap, and this isthe time 


to cut them down for use. ~ 
3. How it is made. The plants are thrown into’ 


great tanks of water, as soon as they are cut down, and 
left there to steep. 


{| 
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Ailiett from the class, by referring them to past experiments, 
what must be the result of this soaking. The juice from the 
stem and, leaves oozes out into the water. 

The liquid left in the tanks, after the stems and leaves 
have all been removed, is at first,a bright yellow colour. 

The yellow liquid is then lashed with long bamboo 
sticks, so as to expose it to the air, and while the beating 


goes on, the colour changes, first to @ green, then toa 
rich dark blue, 

It is afterwards left to settle. The liquid becomes 
quite clear at the top, arid is drained off, leaving a muddy 
deposit at the bottom, 

This is boiled to get rid of the water ; and then nothing 
is left but a solid cake of an intensely blne colour, which 
supplies material not. only for the’ blue-bag, but also for 
dyeing purposes, 


2 
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e TI. Srarcu 


Show seme laundry starch. Lead the children®to tell its 
useSe Ltemind them of their earlier lessons, and elicit from 
them all they can tell of the nature and source of the material. 

Lead them to tell that the starch which we-use for food and 
this laundry starch are precisely the same material. 

Let one of the girls prepare some starch before the class in 
the old familiar way as shown in the earlier lessons. It would 
perhaps take too long to collect and dry the starch. Therefore, 
after seeing the deposit form at the bottom of the glass, show 
some whieh hus been prepared and dried beforehand. 

Blicit that starch is obtained from all the corn grains, and 
from potatoes. The best starch for laundry purposes is made 


from rice. 


+ 
+ 
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STANDARD IV 


SECTION L—FOOD 


Parr I.—TFoop 1n tue Bopy 
Part I].—Sources or Foop 


SECTION II.—CLOTHING 
° 


SECTION I1.— WASHING 


STANDARD IV 


Lesson I 
“HORSE AND STEAM-ENGINE 


Provide for illustration pictures of a horse and a locomotive, 
A large sheet of stout brown paper will also be required, 


I, INTRODUCTION 


Commence by picturing to the class a powerful horse dragging 
aw heavily laden waggon along the road. Notice how he tugs 
and strains and snorts and puffs—it is hard work. — & 

Lead the childrer, to tell that on another kind of road—the 
rail-voad—we use another kind of horse for drawing heavy 
loads; that this horse is not a living animal, but @ steam- 
engine. We call it a locomotive engine, Tell that people often 
dull it the iron horse, because it is made of iron and steel » and 
it-is so powerful that it can draw, not one waggon or carriage, 
Jud a great number linked together—a line or train of carriages. 
Show a picture of the locomotive. ° ’ 

The horse and the steam-engine both work. Let us 
try to find out how they get the strength which enables 
them to work. 

Suppose we begin withthe engine. 


: Il. Born require Foon 
What must the driver do when he wants his iron horse 


to work ? 
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Call attention to the boiler and the great furnace beneath it. 
Eaplain that without these the rods and wheels of the engine 
would be quite useless. . 

The man fills the boiler with water, and makes a fire in 
the grate. He must feed his iron horse with water 

and fire, if he wishes him to work, and the more work he 
wants from him the more food he must give him. 

But what sort of food does he give this horse? Coal. 

Why does he not shovel sand into the furnace instead 
of coal? Because sand would not burn; it would put 
the fire out. 

What would happen if the man forgot to feed the 
furnace? The fire would die out, and the engine would 
stop its work, 

Lell that it would be just as bad if he-overloaded it with too 
much, for this would choke the fire so that it would not 
burn. If the engine is to do its proper work, its furnace must 


be fed with the proper food—coal,—and in proper 
quantities. 


Now let us leave the engine and think of the horse. 

In what respect is the horse like the steam-engine 4 
The horse requires food from time to time, just as 
the engine fire requires coul. 

What would happen to the horse if he were kept with- 
out food? He would lose his strength ; he would be 
unable to work ; he would soon die. Hl 


It is plain therefore that food is to the horse what 
fuel is tc the engine. 


IIL Born require Am 


If there is a fire burning in the schoolroom, clpse up the 
JSront of the fireplace, nearly to the bottom bar of the grate, with 
« board, or with a sheet of brown peper streéched across, so as to 
increase the draught, and let one of the girls hold a piece of thin 
paper lightly in front of the opening. The paper will be 
instantly drawn in towards the Jires Explain this. 

The fuel in the fireplace cannot burn without air. 


tS 
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As it burns air is always rushing in through the bars in 
front jethe more fiercely the fire burns the greater is the 
rush of air into it. e 

Tell. that it is exactly the same with the engine furnace. 
Pictu® it like a greedy gianke roaring hoarsely with satisfaction 
cach time: a fresh shovelful of coal is thrown in. It is only 
the air rushing in through the grating to make the fuel 
burn. 

Turn now to the horse. Tell how hard he breathes as he tugs 
along with his heavy load. Like the engine furnace he must 
have air, for the food which he cats must be burifed up inside 
his body, and it cannot burn without air. 

The horse and the engine are alike in this respect too. 
Both require air to keep their fires going. The horse 
breathes in air through his mouth and nostrils, just... 
as the engine furnace draws in air through the grating, It 
is for the same purpose in both cases. 


IV. Wuar Foop anp Arr Do 


Let us now go back to the engine. © 

What is the abject of that roaring fire in the engine 
furnace’? To boil the water in the great boiler. 

What happens to the water when it is boiled? It 


changes into steam. , 
* “What is the use of that? The steam tries to get 
away—to escape from the boiler—and in doing this sets 
the machinery going. 

Tn this way show that if there was DO steam there could 
te no work done. The purning of the fuel in the 
furnace makes the steam, and the steam does the work. 
“Therefore, after all, it ts the fuel that does it. 


Some of you have perhaps touched a horse’s body. If 
so, you can tell mie how it felt. It felt warm. , 
We Have a special name for all animals whose bodies 


fecl warm. What is it ? We call them warm-blooded : 


animals. 


Gan you tell me now why the horse and all such 
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animals always feel warm? The burning of the food 
inside them makes them warm. } 

Bauplain that just as it is heat which produces steam to Keep 
the engine at work, so it is heat—the heat of.the burning 
food—which produces the forze (strength and eneiyy) to 
make the horse work. Therefore in this point again the 
horse and the engine ave alike. 


V. Horsk AND MAN 


Suppose we leave the steam-engine now, and compare 
the horse with a man. 

Elicit from the children, step by step, that the aan and the 
horse are alike, in that both work: both require food to eat and 
air to breathe, both have warm bodies, and both get their strength 
or energy from the heat of their burning food. With regard to 
the work, point out that children in their way work as hard as men 
and women. Their romps and games call for the exercise of 
great deal of energy, and this, as well as the strength which 
enables a man to do his work, can only be supplied by the heat 
which comes from the burning up of the food thut 
is eaten, 


Lead them to tell that their breathing becomes more and 


more rapid as they exert themselves in their play. Haplain - 


that their internal fires ave then burning more fiercely than 
usual, and require more air. 
Prove that this is the case because they not only breathe 
harder, Lut their bodies get hot all over ut such times. 
These bodies of ours are very wonderful machines. 
We ought to know how to take care of them, and there- 
fore in this new course of lessons we shall 


begin by 
learning all we can about them. 


LES. 1 OU THE LIVING ENGINE 1 


e 


a 


Lesson II 
e 


THE LIVING ENGINE 


For illustration provide a well-worn dinner knife, a hen’s 
egg, a kettle of boiling water, a cup or a tumbler, some grains 
of corn. 

e 


I. Work MEANS WEAR 
° 
Snow a well-worn, steel implement of some sort—a knife will 
do as well. as anything. Elicit that the knife was not always in 
this state—that it has been worn away with the work it has 
done. Compare it with a new knife of w similar kind. 

Work wears everything away in time. It even wears 
away those great steam-engines we were speaking about 
the other day. The time will come when those powerful 
iron horses will be so worn away with their work that 
they will be of no,further use. They will be sold for old 
iron then. 

But we will leave the steam-engine now, and think 
about those wonderful engines—our own bodies. 

+ How do you yourselves feel just before school is over 
for the day? We feel tired of lessons. 

You go out, and romp and play for a long time, but 
when the play is over how do you feel then? We feel 
quite as tired with play then. ‘ 

What does father like to do when he comes home from 
work? He likes to rest quietly. 

Why? Because he is tired with his hard work. 

Baplain that, like the steam-engine, We ourselves cannot 
work without wearing away. (ur bodies are not mere 
rods and wheels of steel ; they are living engines capable * 
of feeling, and this tired sensation comes over us, to tell us 
that the body is weakened by the loss of some of its 
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substance, which has been worn away by the work we huve 
been doing. < ee 

Point out that even the great powerful horse requires rest ofter 
his work, for he feels fatigue just as we do. ‘Every tuy he 
gives at the heavy load behind him-wears out and destroys 
some part of his body, and mutes him feel tired, 

These living machines—the horse’s body and our own 
—were made for work, but as they work they wear 
out. Our bodies are constantly wearing out every minute 
of our lives. 

Every ast of our daily life—the movement even of a 
finger, the flashing of a single thought through the brain, 
or the blinking of an eyelid—destroys some of the substance 
of the body. Work of any kind, in any part of the body, 
means Wear and tear. : 


Il. Tue Livinc ENGIny repams TrseLr 


Point out that with all this work: and waste constantly going 
on in the body, we should naturally expect to find people get- 
ting thinner and. thinner every day of their lives. This, however, 
is not the case, for in spite of their work men and women alter 
very little cither in appearance, or in size and weight for 
years. 

What does that prove? There must be some way of 
making up for what is lost, 

Baplain that in every part of the body there is not only 
constant wear and waste, but also constant repair yoiny on. 
Bit by vit, every part of the body—muscle, brain, bone 
—is not only worn away and destroyed by the work done, 
but as it is destroyed, it is built Up again in its original 
form. 

If I prick myself in 
Blood will flow out. 
3 What do we learn from this ? 

every part of the body. 

Tell that it is so. B 
body, and it is the blood 


any part of my body what happens ? 
There must berblood in 


lood flows through every part of the 
that builds up what has been 
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worn away. Zhe blood has in it all the materials 
necessary for this building work, and it always leaves these 
materials just where they are wanted. 

How do ‘ve feel when we have rested after our work? 
We feel refreshed ; that tirgd feeling passes away. 

Why is this? I will tell you. The blood has been at 
work carrying new materials for building up again 
what was worn away with the work, and the body no 
longer feels the loss. 

Now think for a moment, and you will easily be able 
to describe another feeling which comes over ws when we 
have been working. What is it? We feel hungry and 
thirsty. ° 

What do we do then? We eat and drink. 

Explain that just as the tired feeling tells us that some part 
of our body has been wearing out and must be built up 
again, so the feeling of hunger and thirst tells us that the 
plood itself has been giving up materials for this re- 
pairing work, and requires to be renewed. 

We eat and drink, and the feeling of hunger and thirst 
passes away, as well as the tired, weary sensation. 

Think of this, and perhaps you will be able to tell me 
where the blood gets its repairing materials from. It must 
get them from our food and drink. 

Lead the children from this to point out the double purpose 
nf food. It provides @ sort of fuel, which burns in the body 
and produces heat and force to muke the body work ; and 
it also provides materials for building up «lle those parts 
which have been worn away with the worl: done. 


TI. Tus Livinc ENGINE GROWS 


Lead the children to compare the steam-engine and the horse 
once more. Mee 

Mlicit from them that both are complete machines from the 
first ; that the engine wille practically remain the same as ut 1s 
now till it is worn out » but that the horse commences life as a 


f 
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baby animal, aud grows day by day, till it reaches its 
full size. © 4 F 

Lead them to tell that we ourselves are like the horse in this 
respect ; we begin life as bubies, we grow up into men and 
women. c 8 

What is it that makes our bodies, and the bodies of all 
animals, grow big and strong? I will show you. 

Produce the hen’s egg. The carlier lessons huve made it too 
familiar to need any description here. Elicit from the class 
that the hen, in common with all other birds, lays eggs; that 
the mother bird if left to herself would sit upon the eggs and 
keep them warm; and that in course of time a real live 
chicken would come out of the shell. We should then say 
that the egg had been hatched. ‘ 

Break the egg in @ cup, and call attention to the contents of 
the shell. 

The children will readily point out the clear, sticky liquid, 
Gorm from which the chick grows 
Skin linia ig 
Ue shell 


Shell 


me q ss Space formed bet: 
Twisted white cords the sheil and the 
which keep the yolk steady 


which they know as the white of egg, and the round yellow 
ball—the yolk—which, floats in it. 


This liquid is not white as we look ‘at 


Why then do we call it white of .ege? 
‘white when it is boiled, 


Pour a little of the evar liquid 
once changes into « white Opaque 


it in the eup. 
It becomes 


tuto boiling water. Tt at 
Solid substance. ‘his 
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will remind the children of what they saw in the former 
lessons ® ; 

Tell the name—albumen—now, and give the rgason for 
this name—albus = Latin for white. Albumen ¢s white 
of egg. % 

Nolice next the little round spot in the yolk. Yell that 
this spot is the germ, from which the young chicken would have 
grown if the egg had been hatched. Everything else in the eqg 
is simply a store of food laid up for the little thing to feed 
upon. Compare the egg with the germinating grain of 
wheat, © 

Tell how in each case the tiny germ absorbs the food store 
lilile by Uifile to build up its own body. 

When the store of food in the egg is all gone, the little 
thing breaks the shell and comes out—a living chick. 
with flesh and bones, feathers, beak, every part of its 
body perfectly formed. 

If we take it in our hand, it feels warm, and iv-shows, 
by its struggles to get free, that it has a certain amount of 
strength, 

Now all these things—the materials for building up 
its body, as well as its warmth and strength—all come 
from the food, which it takes while it is in the egg-shell. 

Picture the same ghick as it grows day by day, till at last at 
is a hen as big as its mother, Haplain that the food which it 
“cats, after it is able to run about and seek its own living, does 
it all; and then proceed to show that we ourselves and all other 
animals grow in precisely the same way. As 

Tt is food which little by little changes the small, weak body 
of the baby into the big strong body of the man. ‘ 

Now let us see what we have learned about food and 
its work. 

1. It provides fuel to burn in our bodies, and so 
keeps us warm. 8 ; 

2. It gives us power to work, and play, and cum 
about. 

3. It builds up oar small bodies when we are 


oung, so that they grow big. 
cH) to) 


r 
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4. Tt repairs the waste caused by the work we do all 
through our lives. t ‘ 


Lesson III 


THE BODY AND ITS WORK 


The teacher should be provided with good wall-shects of the 
human skeleton, the brain and nerves, and the circulation. 
Pictures showing the skeletons of a horse, a rabbit, a bird, and 
a fish would also be useful, A living snail or a slug would 
serve to illustrate the soft-bodied animals. 


I. Tuy Bones 


We are going to learn something more about those won- 
derful tuachines—our bodies—to-day. We must find out 
how they do their wonderful work. 

Bring one of the girls to the Sront, and commence by calling 
tention to the hard, solid substance, which can be felt 
under the flesh in her hands, arms, and head. 

This hard, firm, solid part of the body is bone, ‘There 
are upwards of 200 distinct and separate bones of 
various shapes and sizes in the body. 

These bones form the framework on which the body 
is built. We call it the skeleton. 

Show thé wall-sheet picture of the skeleton, and point out 
that it is the skeleton o» bony framework which determines 
the shape of the body. 

This fact would be made quite clear to the children if 
pictures of other skeletons—say those ¥ « horse, u rabbit, u 
bird, and a fish—could be shown. . 

In cach case the skeleton iself suggests ihe well- 
newn shape of the individual body. 

Tell that there is a class of animals which have no bony 
framework, or skeleton. We call them soft-bodied 
animals. Show pictures of some of these, and point out that 


i 


— 


ues. ur © THE BODY AND ITS WORK 1jl 


most of them have a strong, hard shell covering «sa 
protection for their otherwise defenceless bodies. 

This will,lead the children to deduce for themselves, another 
important purpose of the bony 
skeletGn in their own body. ° 

The hard firm bones sup- 
port the softer fleshy 
parts, and so give strength 
and solidity to the whole body. 

Call attention to the strong, 
pillar-like bones of the legs, 
which support the body upright 
on the feet; and then tell of 
the strong back-bone which 
continues this support upwards. 
Point them out on the diagram. 

Notice next that the bones of 
the skull are fixed and immov- 
able ; they form «hollow box fi 
or case, But most of the 
bones in the body are jointed 
together in such w way, that 
they can move one upon the 
other. av 

Put the girl through a few 

"movements — such as opening 
and closing the hand, bending 
and straightening the elbow and, 
knee, swinging the arms round 
in a circle, and moving the head 
up and down, and from side to 
side. 

Point out that each of these move 


ments—every movement we 
make—is brought about by the bones. Without a bony , 
skeleton such movements would be impossible. « 
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Il. Tut Muscies 


Let the girl bare her arm. Compare the round, shapely 
limb with the bony framework as shown on the wall-shect, 

Notice that the bones in the skeleton are small in the 
middle and® swollen into a 
sort of knob at the ex- 
tremities, so as to form 
the joints. 

The arm itself, however, 
ts largest in the middle 
and gradually becomes small 
towards the wrist, It is the 
flesh which gives round- 
ness and beauty to the body. 

Lell that if the white skin 
all over the body were stripped 
off, the red fiesh would be 
seen beneath. This red 
flesh is muscle. 

Lewd the children to tell 
that there is more of tiis flesh 
or muscle in some parts of 
the body than in others, 
Why is that? 

Set the girl in front to 
draw wp her fi orearm slowly, 
and as she does it let another 
girl place her hand on the 
upper part of the sume arm 
above the elbow, 

What did you notice? 
The flesh in the top of the 
arm swelled up as the 
arm moved. 

er muscle which wetuully 


Liaplain that it is this flesh 
moves the arm, 
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The bones themselves could not move without the muscles. 
Every movement of every bore of the body is brought about 
by the muscles. 

Which parts of the body have most movement? The 
limbs. * 

Name some part of the body which does not move at 
all, but is fixed and immoyable. The skull. 

Now think of your own bodies, and compare the thin 
layer of flesh on the skull with the thick solid muscles 
of the arms and legs. 

Wherever the greatest power of movement: is required 
there we find the largest and strongest muscles. You have 
only to think of the work which the legs and arms have 
to do, and you will easily understand why their muscles 
ave placed in solid-looking masses round the bones. - 


TI. Tok NERVES 


Picture to the class some poor paralytic sufferers, He lies 
helpless on his bed: he is unable perhaps to move a limb. Yet 
this is‘ not the fault of either the bones or the muscles of those 
limbs, What can it, mean? 

Tell. that just as the bones are unable to move without the 
“muscles, so the muscles themselves are powerless without 
the nerves. he man lies helpless because his nerves no 
longer do, their proper work. : . 

Put the girl through one o 
command, Point out that her ne 
as it is given, and they then 
Whenever we wish even to lift our 
the nerves that make the mus¢ 


Bul what are the nerves? ; oe 
Shoot the large wall-shect of the brain and spinal- 
sketch the thing on the Ulack- 


cord, or failing the picture 
board. ‘ 
Describe briefly the brain, 


7° two movements at the word of 
res help her to hear, the order 
make the muscles obey. 
hand or turn our head, it as 


les do their bidding. 


lodged in the hollow bow of the 
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skull. This is the centre of the nervous system. Point 
out the long white cord, which passes out through a hole in 
the bottom of the box, and stretches downwards through the 
‘ middle of the long string of 
lones which form the back- 
bone or spine. Jt is really 
part of the brain. 

Tell its name—the spinal- 
cord, 

Notice next the long, sil- 
very-white threads, which 
stretch out in every direction, 
some from the brain and some 
From the spinal-cord, 

These are the nerves. 

Tell that some of the nerves 
from the brain go to the ear, 
some to the eye, some to the 
Nose, some to the tongue, 
anl some to the skin, It is 
by means of these that we are 
able to hear, see, smell, 
taste and feel things-around 
us. We call these powers the 
five senses, 

Ae Y Other nerves spread them: 
selves among the muscles of the 
or overseers, which make 


body. They are the foremen 
the muscles do their work. 


IV. Tue Broop 


Refey to the Preceding lesson, and lead the children to tell 
what they can of the blood, as the stream whichis con- 


stantly flowing through the body, laden With nourish- 
ment which it gets from the food. 


Show or sketch a diagram of the circulation, 
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Point out that this stream is carried through the body in 
pipes, which we call blood, f i 
vessels. 

Call atténtion to the heart— 
the oentre of this flowing 
stream. 

It is a pump. It pumps 
the blood along through the 
pipes. 

Let the girls feel the beating 
of cach others’ hearts. The 
pump is at work. Remind 
them thats this pump never 
stops for « single instant all our 
life. The moment it stops we 
die. 

Point out that the heart 
pumps the blood through the 
body, along one set of blood- 
vessels ; that it is collected up 
by another set ; and that these 
carry it back again to the heart. 
Tt ise carried in this way 
round and round the body. We call this flowing stream 
the circulation of the blood. 


° 


Lesson IV> 
MATERIALS FOR THE BODY 


Articles required for illustration :-—a shank bone properly 
cleaned and prepared, two other bones,—one of which has 
been buined in a clear red fire, the other steeped in dilute” 
muriatic acid,—a hone fresh from the butcher’s shop, showing 
the blood in it, a basin ofs cold jelly which has been made by 


boiling some bones. 
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I. Inrropuction 


Coumenze ly eliciting from the children all they can tell of the 
repairing work of the blood. It flows through every partof the 
body laden with materials for repiiring whatever has been worn 
out. 

Lead them to tell that we always mend things with the 
materials of which they are made. We should use a piece 
of cloth to mend a cloth coat ; leather to mend boots; wood 
to mend «a table, and so on. Leather and wood are useless for 
repairing the coat, and cloth and leather would be equally use- 
less for mending the table. O 

Explain that, in like manner, the body itself can be mended 
only with the proper materials. 

The blood carries in its stream all these repairing 
materials, and it leaves them just where they are wanted. 
To the, mustles it gives the very materials required for 
making muscle; to the hones it gives others for making 
bone ; to the brain it gives what is necessary for making 
nerve matter. 

But it'never leaves bone-making materials for building 
up muscle or brain; nor does it take t the car what is 
wanted for the eye. It never makes mistakes. 

We must first. learn something of she materials which 
make up the body itself, and then we shall be ina position 


to examine the materials which the blood carries for its 
repairing work. 


II. Muscrr or Furst 


Let us begin with muscle. 
hy the muscles of the hody ? 
flesh, which covers the hones, - 


What is the work of the muscles? The muscles move 
the bones, 


Picture to the class a joint of 


What do you understand 
‘The muscles are the red 


beef hanging in the butcher's 
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shop, or better still, have an actual joint of meat in a dish for 
inspection if possible. This lean flesh is muscle. 

Show that the muscle (or flesh) is closely attached to the 
bones, and lad the children to tell that, when the animal was 
alive, all the movements in thjs part of its body were brought 
about by these museles. 

Explain that our own muscles are red flesh just like 
this, and they act in precisely the same way in moving the 
bones. 

Point out that, solid as this piece of red beef looks, it 1s not 
actually so solid as it seems. We can see that it looks damp or 
moist. on the outside, and if we.hung it in front of w hot fire, wt 
would soon begin to steam. 

What does that tell us? It tells us that there must 
be water in the meat. The heat changes the water into 
yapour. 

Tell that this solid-looking flesh actually contains a large 
-amount of water. Jf « picce of lean jlesh, weigitiy 100 
lbs., were dried over a fire till all the moisture in it passed 
away us vapour, there would be only 23 Ybs. of dry material 
left. Ji would lose 77 lbs. in drying. ss 

Remind the children of the early experiments ir evaporation, 
and lead them to tell that, in every case, when the vapour rises, 
it is only the water that is driven off: Everything but the 
water is left behifid. Jf time permit repeat the expert- 
ments now with solutions of sugar and salt. 

What do we learn from this? The piece of beef weigh- 
ing 100 Ibs. contains 77 Ibs. of water, for ib is water 
only that ‘can pass away in evaporatign. : 

Now let us consider the 23 Ibs. of dry solid matter 
that would be left behind. This consists mainly of the 
very substance which we found in the hen’s egg, which 
you first called white of egg, but have since learned to 
call albumen. Albumen is one of the most important 
of the solid materials of all flesh or muscle, both in or 
own bodies and in the bodies of animals. 


° 


is 
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IIL” Bone 


Produce the shank bone. Let the children take. it in their 
hands for examination. They will at once tell that it ischard 
and rigid, for try as they will they cannot bend it: that it 
is very tough, for it will bear a great amount of rough 
usage without breaking ; that it has a smooth surface, is 
dense in texture, and is consequently heavy us compared 


with a piece of wood the same size, 

Point owe that it is the combination of all these properties 
that makes bone-suitable for its purpose in the body. 

Show the other bone which has ben soaking for some days in 
dilute muriatic acid. Take it out of the acid, dry it and hand 
it sound to the girls for inspection. Let them compare it with 
the first bone. That one is perfectly rigid, but this.cun be 
easily bent; and twisted into any shape, for all its rigidity 
ts gout;'it is very flexible and very tough. No mutter 
how roughly it is used, it will not break. 

Show too that it cun be easily cut with «a knife, for it is 
no longer hard like ordinary bone. 

The acid has dissolved out of the bone all the material 
that made it hard and rigid. That which remains is a 
gristly sort of substance. If we boiled it in water, it 
would yield a kind of glue which we call gelatine. 

Show some “jelly” which has been made by boiling bones. 

This gristly substance is the principal material of which 
hone is made. It would not make muscle or flesh, nor 
would the albumen of the flesh e bone. 

Produce now the other bone which has been burned in the 
Jire. Without saying anything about it, hand it to the girls 
Oe let them compare it with the one which was taken out of the 
acid. 

They notice at once that it is 
although both are similar in 

© bend it as they did the other. 
hands, for it is very brittle 
with this bone. 


1 

much lighter than that one, 
size and shape. Teli them to 
It snaps and breaks up in their 
.  Taplain what has been done 
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It has been burned in the fire, and the burning has 
consumed all the gristly partaof the bone. This white 
brittle substance which remains is mineral mgtter— 
we call it Bone ash, and like all mineral matter it will 
not burn. Compare it witly the ashes left in the fire-grate. 

Baby’s bones are made almost entirely of that gristly 
substance at first; they become changed into hard, rigid 
hone by this earthy or mineral matter. 

The amount of mineral matter in the bones of an adult 
is more than double that of the gristly substance. How 
are these changes brought about? e 

Ltemind the children that the blood supplies all materials 
for the body, and that it gets these materials from the food. 
The blood therefore gets its mineral materials for lone 
making, as well as all other materials from the food. 


IV. Bioop 


Tell that if a quantity of blood were dried over the fire in 
the way already described, 76 parts out of the 100 would pass 
coay as waler vapour, and only 24 parts of solid matter 
would be left behind. 

This solid matter of the blood contains the very 


materials which are required for building up the flesh and 
bones. * 7 f 
» Show a bone fresh from the butcher's shop, and point out 


that it is red with blood, The blood must flow through the 

bone, as well as through the muscular parts of the bedy, for it 

has to nourish and build up both, ' ; 
We find in the blood all the materials required for its 


work. 
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Lesson V ' 


‘FOOD AND BLOOD 


Provide a good picture of the alimentary canal, and as, large | 


a collection of food materials of all sorts as can be got together, 


z I. Eatinc AND Frepinc 


Ty our last lesson we dealt with the building and repairing 
work which the blood has to do in the body. But it has 
other work besides that. 

~ What is its other work? It has to provide heat to 
make the body warm, and strength to enable it to do 
its worl.,..<? * (s : 

How does the blood do this? It carries, in its ¥stream, 
materials which burn in the body like fuel, It is the 
burning of this fuel which warms the body. 

Wheace does the blood get these materials? Tt gets 
them, as well as all its other materials, from the food and 
drink which we take. 

Lead the children. in some such way qs follows to tell that if 
we were kept without food, the blood would be unable to do ils 
work—the body would shrink in size and weight—we ourselves 
should soon lose all strength and energy for work with cither 
body or mind. F 

How do you feel when you have not taken food for 
some time? We become faint and Weary, and unfit for 
either work or play. We feel hungry and thirsty, 

What is your greatest desire then? To eat and drink. 

What becomes of that peculiar 
when ‘the meal is over? Tt 
ready to go back to our usual 

Remind the children that 
well, this desire for food and 
aday. We are said to h 


feeling of emptiness 
all passés away, and we are 
tasks with renewed vigour. 

as long as we are healthy and 
drink’ returns several times 
ave &® good appetite. Jf our 
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appetite falls off, it is a sign that there is something wrong, and 
the dogor has to be consulted. 9 P 
Liemind them too that eating and drinking are, and ought to 


be, among the pleasantest occupations of life; and at*the same 


time snpress upon them that gre are not to eat and drink merely 
for the pleasure of doing so. Some people seem to forget this, 
and they always end by ruining their health. 

If we wish to keep healthy and strong, we must make 
w careful study of our eating and drinking. We must 
know what to eat, when to eat, and how to eat. 

You will easily understand this, if you remember that 
THE BODY FEEDS ON THE BLOOD, and THE BLOOD itself 
FEEDS ON°THE FOOD which we cat. 

In fact everything we take in the shape of food and 
drink must be actually changed into blood, if it is to do 
us any good at all. 

Refer once more to what was said in the preceing lesson on 
the repairing work of the blood—the body itself can ve Luilt up 
and repaired only with the proper materials ; and show from 
this that, as the blood has to get these materials from the food, 
everything we eat and drink ought to contain just what is 
wanted. s 

It ‘does not follow that everything is food, merely 
hecanse people cat or drink it. If we take things which 
cannot be made into blood, they will not feed or 
*nourish the body, and such things are not food. — 

Huplain that this makes all the difference between eating 
and feeding. People may load their stomach to any exlent, 
but if they take things that are unsuitable, they will get no 
good from them. Those people eat, but they do not: feed. 


II. How Foop becomes Bioop 


N.B.—The worl; of digestion must be dealt with in a very 
simple ray here. It will be taken up more fully in the eext 
stage. ; 

Lead the childyen to think about the Ulood-ressels which carry 


the blood through the body. Tell that the smallest of them are 


o 


° 


° 
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tubes finer than the finest hairs; yet the blood in its 
course through the body must jlow through them. 

The solid bread, meat, pudding, potatoes, in fact all 
our food, must be broken up into such extremely fine 
particles that it may find its way into these delicate «pipes, 
and flow along them in the stream of the blood. The 
food, indeed, has not merely to be broken up. It must 
be dissolved, before it can be of any use in the body. 
This work of dissolving the food is called digestion. 
When the food is digested, it becomes changed into real 
blood, fit to nourish the body ; and nothing is of any use 
if it cannot be digested. Let us see how this work of 
digesting the food is done. 

1. In the mouth.—Zlicit from the children themselves 
all, they can tell of the work of chewing or masticating 
the food, and what it does. 

Point out Ghat this grinding or crushing of the food by the 
teeth isnot all—that it is moistened while it is being ground 
up. Tell that the fluid which moistens the food is called 
saliva, and that it oozes out from the sides of the cheeks and 


_ from the under part of the tongue. 


purpose. Tt begins the work of dissolving the food. 
2. In the stomach.—Lead them next to tell that the 
Sood when properly masticated is swallowed. 


It is there: for that very 
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Explain that it then passes down a long pipe—the food- 
pipe—inlo the stomach. Sheu a picture of the stomach, and. 
a diagram of the same in section, 

This strong bag, as soon as it receives the food, begins 
to rod and churn it about,from one end to the other, and 
so helps to still further break it up. While this is going 
on, another fluid is constantly oozing out from the inside 


bs . 
coating of the bag. This is called the Gastric Juice, 
and its work is to dissolve the food in the stomach. 

3. In the intestine —Show, by means of the diagram, 
where the stomach passes tnto the commencement of the intes- 
tines or bowels. » ° ; 

Tell briefly that the fool passes out of the stomach cand 
along this long tube, and that here again other fluids are beng 
constantly mixed with it—eall for the one purpose of dissolv- 


ing or digesting it. 


184 OBJECT LESSONS (STAND. TY 


As the food is dissolyed or digested, it is sucked up 
into the blood-yessels, which spread themselves there, as 
well*as in every other part of the body. Digestion 
changes the food and drink into actual biood. 

o 


Ill. Sources or Foop 


This part of the lesson may be made very interesting, if the 
teacher will take the trouble to get together for the occasion as 
widely-representative a collection of food materials as possible. 
The various articles should be mixed up one with the other, 
without any regard for order, and the children themselves should 
be led, in some such way as this, to classify them as animal, 
vegetable, and mineral substances. 

= Commence by reminding them that all animals require food, 
as well as ourselves. Refer to the cat at home. What ts her 
favourite foo?% A fat mouse or a bird. 

Rewind them that in some lands there are Jierce flesh-eating 
animals, strong enough to carry off and devour a horse, as easily 
as a cat could w rat. 

They, feed entirely on the flesh of other animals. 
We may say that they live on animal food. 

Turn next to consider the sheep and cows in the Jitlds, and 
elicit that they would not touch food of this kind, 

They feed on grass, and grass is a plant or a vegetable. 
Theirs is vegetable food. 

Point out that as regards our Food we are like the cat and 
the cow tov, for we eat animal as well as vegetable 
food. 4 

Tell. that among the various articles on the table (all of 
which we use as fool) some are supplied by the animal, and 
some by the vegetable world; and then select one or two girls to 
come to the front and classify them 

This little task, while interesting to the, children, will present 
nosificulty whach they cannot surmount. But when the classift- 
cation into animal and vegetable substances has heen made, the 
glass of water and the piece of sail will in all probability re- 
main a puzzle to the children at Jirst. 
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A hint from the teacher will quickly remove the trouble as 
far as,the salt is concerned. Ibis got out of the earth; 
it is neither animal nor vegetable matter. MWhatis it? * It ts 
a mineral. 2 

Point out, too, that watey comes out of the earth ; we may 
often see it pumped up, or drawn up in a bucket from a well. 
We will set it side by side with the salt as a mineral. 

Our food consists of animal, vegetable, and mineral 
substances, ’ 


Lesson VI 
THE FUEL-FOODS 


The teacher will require some powdered loaf-sugar, a Kettle 
of hot water, a saucer, a spoon, and some sulphyric acid. 


I. Trem Purpose in THE Bopy 


Commence by once more eliciting from the childven that food, 
if it is to be of any use to us, must contain two thiags -—(a) 
suitable material far building up the substance of the body, and 
repairing those parts which have been worn out with work ; (b) 
something which will burn in the body, and produce heat to 
make us warm. 

° We are going to think about this burning now. 

There is a good fire burning in the grate ; the heat from 
it makes the room warm and comfortable. But suppose 
we left it to itself, what would happen? It would gradu 
ally die down, and at last go out altogether, andethen the 
room would get cold. 

What do we do to keep the fire going We put fresh 


coal on it from time to time. 
What would happen, if we threw on, instead: of the 
proper “coal, some stuff that will not burn ? Theefire | 
would die out. 
What is the one general name for 


burn in our fire-grates ? Fuel. 


all substances which 
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Why is our body like the fire which burns in the grate q 
Because it requires to be: fed from time to time with 
food, which will burn inside the hody, just as the fuel 
burns in the grate. 

What name might we give to this food which is%urnt 
up like fuel inside the body? We might call it fuel-food. 

Tell me once more. What is the use of these fucl-foods ? 
They produce heat, as they burn, and so make the body 
warm. 

Then what would be another good name for them ? 
We might call them Body-Warmers or Heat-Givers. 

But these fuel-foods produce something else besides 
heat. Think of the steam-engine ; that will tell you what 
Imean. They produce the force or power, which makes 
the body work, just as the fuel produces the steam which 
makes the engine work. 

Then suryose we give them another name—force- 
making roods—hecause of this. : 1 

Now let us see what we have learned. Fuel-foods, 
body-warmers, heat-givers, and force-makers, all 
mean the self-same article. They all burn in our internal 
fires, and while burning produce heat to warm the body, 
and force or strength to enable it to do its work,’ 

Picture the navvy and the blacksmith at work, and compare 
them with the student. The one, although sitting still perhaps 
all day, is working quite as hard or harder than either of the 
others. He is studying and thinking deeply, working with 
his brain.: We call his brain work, or mental work. 
They are working with their hands. We call this muscular 
work, because they use their muscles, just as the other man 
uses his brain. 


Haplain that whatever the work may be—whether head work 
or hand work—the power to de it all comes from the 
burning up of those force-making foods, 


} 
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9 
° TI. Our INTERNAL Fires 


8 

We have spoken so much about this burning that goes 
on in®our bodies, that it is important for you to form a 
correct idea of the nature of these internal fires. 

All the fires which we are accustomed to see burn 
with smoke and flames, but you must not imagine your 
inside to be a blazing, smoking furnace. 

It is quite a simple matter to produce great heat with- 
out either smoke or flame. Let me show ydt an experi- 
ment to prove this. 

Mix a little powdered loaf-sugar into a syrup with water ; 
put the syrup into a saucer, and let one of the girls come to the 
front and hold it in her hand. Pour a few drops of 723- 
phuric acid into the syrup and call upon the class to notice 
what takes place. 4 

The mixture will gradually swell up into a black, solid- 
looking mass, not wilike a lump of coke in appearance, ani 
so much heat will be given out that the child will be unable to 
hold the saucer in her hand. e 

Let the rest of the girls touch the saucer to test the heat for 
themselves, and then remind them that no fire had been lighted 
in the suucer ; there, was neither blaze nor smoke. 

What do you learn from this little experiment? That 


‘ve can have heat without cither blaze or smoke. 


Remember this then, and you will understand the kind 
dies by the° burning of 


of heat which is produced in our bo 
the fuel-foods. ) F 

This burning may be further illustrated by referring to the 
hot-beds which the gardener makes in the garden. He piles 
up weeds and leaves in & heap, and allows them to lie there 
and rot away or decay. AS they decay they produce con- 
siderable heat, which may be easily detected if the*hand is 
thrust into the heap. ® 

Tell that the heat is the result of « sort of slow burning 
which is going on in the leap of leaves, but there is no such 
thing as smoke or blaze with that burning. 
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III. Inrortancr or Trese Furt-roops 
yi 


Compare the living body once more with the steam-engine, 
Both require to be fed, the one with fuel, the other with 
fuel-food, and for the same purpose. It is the fuel én the 
one case and the fuel-food in the other, that produce by their 
burning not only heat, but also the energy or force which sets 
the machinery at work. 

Point out that the steam-engine requires only the one Isind 
of food—fuel—for all its Purposes, 

How is it then that our living engines want something 
else besides fuel-food ? They are able to repair them- 
selves as they wear away with their work; and they 
require food which will do this . 

Show that, important as these building materials of the food 
are, for repairing what is worn away, the force-making or fucl- 
foods are quite,.as. essential, for we require every day more 
than fox times as much fuel-food as building food. 

A man doing ordinary work requires about 21 ounces 
of solid food daily. That is to say, if his day’s food 
were dried, there should be 21 ounces of solid matter left. 
OF this 21 ounces rather more than 16. ounces must he 
fuel-food. This would be just suflicient to produce the 
necessary heat, and to provide the working force which he 
requires, At the same time the other four or five ounces 


of building materials would be quite snflicient to repair the 
daily loss, ; 


‘Lesson VII 7 


THE FUEL-FOODS COMPARED 


Provide for illustration two smill ha 
ary chitkens’ mixture (wheat, maize, rice, Darley, peas, and 
beans), some laundry Starch, tallow, suet, dripping and oil, a 
small tin kettle and a triyet, Place one of the hakin-tins on 


the top of the fire before the lesson ‘commences, so that it may 
get red-hot. 


uking-tins, some ordin- 


Y 
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° I. Inrropderioy 


Commence as usual with a brief recapitulation of what has 
already been taught as to the nature of these foods, and the 
purpose they serve in the Viving body. We call them fuel-foods 
because they burn in the body as ordinary fuel burns in the 
Jire-grate. 

Lead the children to compare the various substances used for 
juel—wood, coal, coke, cinders—and they will readily 
tell that some of them burn better in our grates, and give 
out more, heat, than others. 

Tell that it is just so with the fuel-foods. They all burn in 
the body, and produce heat and vital force ; but some of them 
burn better und produce more heat than others._ 


IL. SOME BURN BETTER THAN OTHE." 


The baking-tin on the fire should be red-hot by this time. 
If it 4s, throw into ita handful of ordinary chickens’ mixture 
(wheat, maize, rice, barley, peas, and beans). Call, upon the 
children to observe and tell what goes on. _ 

These things all burn. They first begin to crackle, 
and become blackened or charred, and afterwards 
actually take fire and burn with a dull red glow. 

While they are burning, lead the children to tell that the 
corn-grains and the peas and beans are composed largely of the 
same substance—starch. Show some common luindry starch, 
and call upon the class to tell how it was prepared. We can 
obtain starch in like manner from all these grains and 
seeds. ; 

Now throw a few pieces of this laundry starch into the red- 
hot tin, and let the children see that it takes fire after a time 
and burns, like the qrains of corn, with a dull red glow. 

Tt was the starchy material of the corn-grains anc the 


peas and beans that burned just now ; it is the same- 


starchy part of them ‘that provides us with fuel-food, 


which will burn in our bodies. 
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Produce the piece of tallow, suet, or lard. Show the children 
what it is, and without any further explanation throw it into the 
rell-hot tin. It instantly blazes up, and burns fiercely till 
it is all consumed. 

Explain that any of the other pieces of fat would ‘lo the 
same. 

Neat, pour a little oil into the tin. It Vlazes up and burns 
even more fiercely still than the solid ful. The blaze darts 
up the chimney in an instant. 

Starch, fat, and oil are all alike in one respect. What 
is that? key all burn. 

In what respect do they differ from one another? 
They differ in their manner of burning. Starch is a 
slow-burning substance; fat and oil burn very 
fiercely. 

Tell that fat and oil, like starch, are fuel-foods. They 
burn in the bos; but they burn there, as they burned in the tin, 
much more readily than starch. 


Ill. Tue esr BuRNERS PRODUCE Most Hear 


Place another baking dish similar to the Jirst on two or three 
bricks on the table. Stand the trivet in the dish, and on it 
place a small tin kettle, but be cureful to put only « litle water 
init. This done, rake out a few red-hot live cinders from the 
Jire into a shovel, and put them into the dish, and on the cinders 
throw, as before, a handful of the same chicken’s mixture. 

The children will see that the corn-grains make the fire burn 
more brightly, and if ons of them is allowed to stand close by, 
she will be able to feel the extra glow of heat which comes from 
them as they burn. 

Lixplain that the grains of corn, like other things, 
produce heat in burning, and then, tell that we are going to 
boil our kettle with the heat which comes From them. 

Lhe point to be noted is that, so little heat is given out by 
these burning corn-grains, that the water in the kettle is a long 
time getting hot. 


Now empty the water out of the kettle, replace it with cold 


| 
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water, rake out some fresh cinders into the dish, and proceed as 
before. , But this time, instead Of the chicken’s mixture, throw 
some ful, & piece at a time, on the red-hot cinders. 

There will be no doubt about the burning this time. The 
children will all see and feel the effects of it, as the fat blazes 
up fiercely all round the kettle, and in w very short time 
the puffs of steam from the spout will tell that the water is 
boiling. 

Our first experiments showed us that fat burns better 
than starch. 

What do we learn from these two last oxperiments? 
We learn that fat not only burns better,but that it gives 
out more’heat than starch. 

How do you know that? Because the fat in the fire 
boiled the water more quickly than the grains of corn, 

Tell. that fut is the best of all the body-warmers. 
Tt burns in our bodies better, and in burning give. out more heat 
than any other kind of fuel-foot. 


IV. Bopy-WARMERS 


Lewd. the children to think of the inhabitants of the Frozen 
North, und assist them to describe, as far as they wre able, the 
region itself and the people who live there. 

They clothe theniselves in thick furs. Does their fur 
elothing make them warm? No, it cannot make them 
warm; but it keeps them warm, because it prevents 
the heat of their bodies from passing away 

But how do they make their bodies warm ? 


which they eat does this. c 1 
What kind of food must we all cat to make our bodies 


warm? Fuel-food or body-warmers. i 
Now think what a bitter cold land theirs is. Which of 


these fuel-foods—fat or starch—would be best for. them 1 


Hat: ° ° 
Why? Because fat burns better than starch and 


produces more heat.’ It would warm them better 
than any other fuel-food. 


“ e 


The food 


== 
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Picture the Esquimauc at home. They hunt and kill the 
seals aud other wild animals, but it is not merely for their skins. 
They feed upon the seal-fat or blubber. hey want it for 
their internal fires. It is a splendid body-warmer. 

Tell, too, that these people boil down the fat and makewil of 
it, ond they drink this oil as we drink tea, coffee, and cocoa. 

They also burn this oil in lamps to warm their snow houses, 
just as we burn coal in our fire-grates to warm our houses. It 
is their fuel as well as their fuel-food. 

Why would starch be no use to them as a fuel-food ? 


Lesson VIII 
BODY-WARMERS—FATS AND OILS 


Articles “fequired: a glass of new milk, a hen’s egg, a 
Brazil-nut. 


I. Inrropuction 


Maxx the Bsquimaus and their daily food, the starting-point 
for the new lesson. Picture them hungrily devouriny huge 
quantities of blubber-fat at every meal, and washing this down 
with deep draughts of oil. : 

The mere thought of it is enough to make our very stomachs 
ee 5 but those people prefer food of this description to any 
other. - 

Vell that one adult person will consume as much as 20 lbs. 
of this Dlubber-fat day by day. He requires it as fucl to keep 
his internal fires going; without it he would perish with 
the cold. It is the cold biting air which gives him an appetite 
andl relish for this food. i 

Why would not starch do as well as fat? Because 
starch is a slow-burning substance ; it does uot pro- 
duce as much heat in burning as fat and oil do. 

After the Esquimaux has male his body warm with 
this fuel-food, what does he do to keep it warm? He 
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wraps himself up close in the thickest furs he can get to 
prevent the heat from escaping? 

Now let us leave these people and think about ourselves. 
When do we put on our thickest and warmest Reis 
Tn the winter-time. . 

Why? Because the body gets cold more easily 
then than in the summer weather. 

Then if it is more difficult to keep the body warm in 
winter than in summer, what ought we to do besides putting 
on more clothing? We ought to eat more food. 

And what kind of food in particular do we then require 
most? Fuel-food. 

Which df the fuel-foods would you consider best for this 
purpose, starch or fat? Fat. 

Tn this way lead the children to see how Nature herself_anre- 
pares us for the kind of food most suitable to our wants. In the 
cold winter weather, when we require more heat siz our internal 
fires than at other times, we find we have an appetite and relish 
‘for fat, the best of all the body-warmers. JV’ do not 
turn away from it with disgust then, as we do in the warm 


weather. “ 


: TI. ANmMAL Fats 


1. The fat of *meat—We will next proceed. to 


discuss the various kinds of fat which we use as food, 


commencing with those that come from the animal 
° 


kingdom. , 
Tt will be an easy matter to elicit from the class that the 
ell as the dripping 


solid fat of all sorts of meat, as w 
which the cook collects while she prepares them for the table, 


must be classed among these fuel-foods. ’ 
Lead them to tell too that suet is simply the solid fat, 


just as it is taken from the carcase of the sheep and the ox; and 


that lardeis pig’s fat fried down. ° 

2. The fat of milk, butter, cheese.—Show the glass 
of milk, and let the children tell all they can about it, It 
comes from the cow; therefore it ig an animal substance. 
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The cow supplies her milk in the first place to support her 
young calf, till it is strong enough to eat other food. It contains 
everything that is necessary to keep the little thing alive and 
make it grow. 

Explain that, for this reason, we ca 
foods. 

This means that it is a perfect food ; it contains every- 
thing that is required to support life. 

What would you expect to find in a perfect food? 
Materials for building up the body, and fuel to burn 
and make it warm. 

Milk contains both these, but we will pass over the 
building materials in it for the present, as I want you now 
to think only of the fuel it contains. 

. . fall attention to the thick cream on the top of the milk, 
and lead the children to tell that in the dairy this cream is 
taken away. <i churned into butter. 

Show a drawing or a Vlackboard sketch of a drop of 


I milk: one of nature's 


mitk, as it appears under the microscope.  Explaia that the 
little round balls are nothing but bags of fat. 

Remind the children of thei: earlier lessons, and lead 
them to tell that at first these balls or bags of fat float about 
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in the milk, but that when the milk is allowed to stand, they 
rise to dhe surface and form a ethick layer of cream there, 
because thoy are lighter than the rest of the milk.o 

In the churning the thin skin of these little balls bursts, 
ae tHe fat forms intooa solid mass, which we call 

utter. 

Lead the children next to tell what they can of the nature of 
cheese, the other product of mill, assisting them of course where 
NEecessury. 

Point out that, although curd is the principal con- 
stituent of cheese, yet in all cheeses, except ®those made 
from skimmed milk, there is more or less cream mixed with 
the curd. 

Hence cheese, although it is not pure fat like butter, 
contains a certain amount of fatty cream, and~<he 
richer the cheese the greater the amount of cream 
in it. Te 

Cream, then, is another form of animal fat. It pro- 
vides us with fuel-food, whether we take it in its simple 
form as it is found in milk, or after the milk has been con- 
verted into butter and cheese. Butter is a purely fuel- 
food ; it contains cnly the fatty part of the milk. 

3. The fat of eggs.—Pass on next to consider Nature's 
other perfect food—the, egg. 

niles hen’s ¥4 fa lead the children to tell that it 
contains within its shell everything that is needed for the 
support of the little chick which would come from it, if it were 
hatched. > 

There is material for building ap the little body, 
and there is also fuel-food for producing warmth and 
vital energy. f 

The fuel-food of the egg is stored up in the form of 
an oily, fatty matter im the yolk, The yolk of egg 
therefore provides us with another form of fuel-food.” 


4. The fat of fish.—Tell that certain kinds of fish, suth 
as herrings, sprats, pilchards, eels, mackerel, and salmon, are 
of an oily nature. These oily fish are another source 


of fuel-food. 
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Compare them with the other class of. fish, such as the sole, 
whiting, plaice, and turbot. *The flesh of these fish ie white, 
and cortains no oily fat; it cannot therefore provide us 
with fuel-food. . 

Tell that we call the one cless fat fish, the other*white 
fish. 


Ill. Vrceraste Fars 


Open a Brazil nut, cut the kernel into the 
form of a cone, stand it on its base and apply 
a@ lighted match to the apex. It easily takes 
light and burns with a little flame. Why 
does it burn? 

Tell that the nut contains oil—vege- 

table oil. Zt is the oil that is burning. All 
~~ nuts and all seeds contain « certain amount 
of oil. - 

The corn-grains—wheat, oats, maize 
—are seeds, and they contain a little fatty 
oil. There is more or less fat in nearly 
- all vegetable food, ané that fat supplies 
= us with body-warming material, 


Lesson IX 
BODY-WARMERS—STARCH AND SUGAR 


The teacher should provide herself with some flour, laundry 
starch, arrowroot, sugar, and sulphuric acid, a basin, a piece of 
muslin, some water, a shallow tin dish, a Bunsen burner or @ 
spirit lamp, an iron spoon, and drawings of the starch granules 


of wheat, rice, arrowroot, and potaco, as seen under the micro- 
scope. * - 


’ 


I. Sources or Srarcu 


Propuce the specimens of the corn'grains and proceed in some 
such way as this -— 
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What is the one material which is found in all these 
grains} Starch. » 

How do we prepare these corn-grains for our use? We 
grind them into flour. * 

Hete is some wheaten flour. How can we prove that 
it contains starch? We can get the starch out of the 
flour. 

How shall we do it? ‘Tie some flour up in a piece’ of 
cambric, and knead it between the thumb and finger in a 
basin of water. 

What happens then? The starch washes out into 
the water. 

What becomes of the starch? It sinks to the bottom 
of the water. 

Why? Because it is insoluble. = 

Let one of the girls come to the front and do it now. 

Blicit from the class that starch could be vitained just as 
easily from any other kind of 
flowy as from this, for it 
exists in all the corn- 
grains. 

Lead them to tell that it is 
also found in peas, beans, 
and lentils, and in the 
potato, as well as in sago, 
arrowroot, ad tapioca. 

Call upon them to name the 
particular, part of the plant 
in each case which yields the 
starch, and, in this way, deduce the fa 
in the seeds only. ~ 

Tell that this substance 
plants, although some plants 


“t that it is not found 


is an important constituent of all 
contain more of it than others. 


The growing plant prepares and stores it up as food for ats own 
use; but°one plunt stores it 1D the root, another in the 


stem, another in the seeds, and so on. 
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IL Narure or Srarcu 


Pour off the water now, and show the white, stuff at the 
bottom of the basin. 

Remind the children that it lies there in a wets mass, 
because it is insoluble in the water ; that it might be dried 
over a gentle heat, so as to drive off the water which is 
mixed with it; and it would then appear as a white, solid 
substance. Compare it with the specimens of laundry 
starch. 


Show drewings of the starch granules of wheat, rice, 


STARCH GRANULES FROM WHEAT. 


arrowroot, and potato, as they appear under the micro- 
Scope. 

Tell that starch always exists in’ the form of granules or 
cells; that these cells are much too small to be seen by the 
naked eye ; and that we learn what they are like only by the 
help of the microscope. 

Call attention to the various shapes and -sizes of 
the starch grains in the drawings. Explain that every 
plant of the same kind produces :the same variety of starch 
grains. 
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° 
STARCH GRANULES FROM ARROWROOT. e 

; ° 

ver be mistaken, either in size or shape, for ~ 
tarch 


sither could arrowroot or potato si 


Rice-starch could ne 
il under the microscope. 


wheat or potato starch ; 1 
be mistaken for wheat, if examine! 
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Tell that the knowledge of this fact enables us easily to detect 
yf one kind of flour is adulterated with another, for the 


STARCH GRANULES FROM POTATO. 


microscope at once shows the difference in the size 
and shane of the two sorts of starch granules, 


III. Srarcu anp Sucar 


Mix some starch in water, and add to it « little sulphuric 
acid. Then pour the mixture into a shallow tin dish, and boit 
aw gently over the flame of the Bunsen burner, or the spirit 
lamp. When it is cool let the children taste the mixture by 
dipping the tip of the Jinger into it. 

What do you observe by tasting it? The starch 
tastes quite sweet—as sweet as sugar. 

Would you be surprised to know that it is not starch 
now? It is sugar, not starch now. 

Liuplain that the acid has changed the starch into 
sugar, . { 
* Now mix a little “rrowroot into a thin paste with water, | 
and let one or two of the girls take 3ome of it on their tongue 

and hold it there for a few minutes. J 


Uv 
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What do you notice? The arrowroot begins to taste 
sweet, 

What issthis arrowroot? It is starch. 

What has happened, then? The starch has been 
changed into sugar in,our mouths, just as the other 
~ starch was changed into sugar in the dish. : 

What was it that changed the starch into sugar in the 
dish? The acid. 

Lead them to tell that the moment the starch touched their 
tongue, a fluid began to ooze out from the tongue itself, 
and that it continued to flow and mix with the starch, as long 
as they held it there. oe. 

Buplain that this fluid is the saliva, It is slightly acid, 
and it acts on the starch in the mouth, just as the other acid 
acted upon the starch in the dish. Tt changed the.starch 
into sugar. ‘ 

But why is it necessary to change the sta: ch into sugar ? 
Let us see. es 

Where did we find the starch in the basin just now? 
At the bottom of the water. 

Why? Because it is insoluble. A ; 

Suppose we had put sugar into the water instead oi 
starch2—where should we have found the sugar 2 Itwould 
have been dissolved in the water itself, because sugar 
is soluble. 

» This, then, is the reason why all the starchy matters 


which we cat must be changed into sugar by the saliva 
Starch is insoluble, but sugar is soluble and none 
‘ ubl ? sug’ ? 


but soluble matter can find its way 1 


IV. Sucar As FuEt-Foop 


Now let us have another experiment. x 
Hold a spoonful of sugar over the flame of the spirit lamp. 
It soon becomes heated, and burns, and in burning gives, out 


heat. 
Beplain that starch taken into the body as food must be 
changed into sugar by the saliva. Ji ws the sugar 
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thus formed which becomes a fuel-food, for it is burned in 
the body, and produces heat and force, é 
Remind the children that we prepare sugar itself from the juice 
. of the sugar-cane, 
beet-root, maple, 
/ maize, and other 
plants, and use it as 
food ; and that many 
other vegetables, and 
Fruits of all descrip- 
tion, contain sugar. 
Tell that even milk 
contains a certain 
amount of — sugar, 
which is called milk- 
sugar, 
Sugar of every kind becomes a fuel-food when it is 


taken into the body. It is burned up to produce 
bodily heat and energy. 


Lesson X 
FLESH-FORMERS—AN IMAL SUBSTAN CES 


Provide a hen’s 88, 2 cup and a spoon, a glass of new milk, 
Some rennet, a piece of lean beef prepared as described in the 
lesson, ‘& piece of fresh-cut beef-steak, a bone soaking in dilute 

. Muriatic acid, and a basin of cold jelly obtained by boiling 
some bones, If possible, get beforehand, in readiness for the 


lesson, a small basin of fresh blood from the butcher, and a few 
twigs. 


I. Narurr’s Foops 


1. Eggs.—sShow the hen's egg, dnd introduce the lesson as 
follows -— ‘ 


We are going to deal with another class of food 


Uy) 
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material now, and I intend to make this egg our starting- 
point once more. $ ; 

An eggais sometimes called one of Nature’s perfect 
foods. Why? Because it contains everything’ that is 
necessary for the support of the little chick, till it is 
ready to leave the shell and seek its own living. 

Do you know any other things that are like an egg in 
this respect? The seeds of plants. 

Why? Because they contain a store of food on 
which the little plant lives and grows till it is able to seek 
its own proper food. @ 

What are the two things necessary for the support of 
the little’ chick? Materials for building up its body, 
and fuel-food to make it warm. 

Where is the fuel-food of the egg stored? _In the 
yolk. 
Break the egg in a cup, taking care nota burst the yolk, 
and then with a Spoon remove the yolk altogether. : . 

Point out that, as all the fuel-food of the egg is stored: in 
the yolk, there can be none of it in the cup now that the yolk is 
taken away ; and then proceed to examine what is left. re 

Elicit that it is a clear, transparent liquid—that it b 
like weter in appearance ; but that if we dip a finger in it we 
Jind it is thick, und sticky, and not like water, f. 

Tell that we call % clear, transparent, sticky liquid like this 
@ glair b 

Sas eae teen fo il its name—albumen, and show the 
connection between this and its more common names—white of 
°ss. seg s , ite: it is clear and 

Point out that the liquid is not white; # ¢s_cled 
transparent like water. ° ae 

Why then call it white of egg? La one of the girls ay 
what happens when the clear liquid is poured into boiling water. 


It changes to & white, ona solid substance; hence 
the bd a or albumen. a, = 
‘e nanee—white of egg en is the very substance the little > 


Tell that this glairy album 
chick uses to build up ts body 5 
called a flesh-forming food. 


and because of this ut is 
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Point out at the same time that the body of the chicken is not 
made entirely of flesh ; that it contains bones, skin, beak, 
feathers, etc. ; and that all these, as well as the ;ictual flesh, 
have to be built up by the food ; and in this way show that the 
name is a little misleading. i. ¢ 

Flesh-formers make flesh; but they build up every 
other part of the body as well. 

Tell that this flesh-forming substance—albumen—is not 
found in eggs only. It forms an important constituent of the 
blood and flesh of all animals. 

2. Milk. —Deal in a similar way with Nature's other 
perfect food—milk, 

Call upon one of the girls to show how the white, opaque, 
solid curd may be separated from the milk with rennet, or 
failing. that with a little vinegar, Elicit that it is this part of 
the milk that is made into cheese. 

Explain thaimthe curd is the flesh-forming matter 
of the milk. It is with this substance that the young sucking 
calf builds up its body. 

Milk is one of the best of foods. It supplies us with 


curd as, a flesh-former, and cream as a body- 
warmer. 


I. Tue Bopres or ANIMALS 


1. The Lean Flesh —Prepare a piece of beef beforehand 
as follows -— ° 

Wash it-and squeeze it in water to get rid of the red Dlood, 
changing the water from time to time, till the washing, ceases to 
redden it. When the blood has been all washed out in this way, 
the flesh itself will no longer appear red, but will be seen to con- 
sist of @ mass of whitish threads or fibres, with little 
particles of fat here and there. 

Put-it, just as it is, into a bottle with some spirits of 
wine, and ina short time the fat will all dissolve ott of it, 
leaving nothing but a fibrous substance—the chief solid 
material of the muscles, or lean flesh. 

Let this be shown to the class now, Tell its common name— 


¥ 
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fibrin, and explain that it has another more learned name— 
myosin. " 
When yre eat meat, this part of it provides the chief 


flesh-forming food. ‘The fresh meat, red with blood, « 


contiined the other flesh-forming substance—albumen ; 
but in our preserved specimen that was all washed out 
with the blood. 

2. The Blood.—N.B.—Blood itself is rich in fibrin, but 
in washing out the Vlood from our specimen we wash out the 
Jibrin as well as the albumen. It would be interesting and in- 
structive to show the fibrin of the blood. It may de easily done 
in the following way. 

Obiain’a small basin of freshly-drawn Ulood from the butcher, 
and with a little bundle of twigs whip the Vlood slowly as you 
would whip an egg. In a few minutes the twigs will be covered 
with a red, soft, sticky substance, and if they are then 
carefully washed under the tap, till all the red valour disappears, 
a soft white fibrous matter will le seen clinging to them, 
and matted about them in a sort of network. This is the 


fibrin of the blood. : 
Tt should be prepared beforehand in readiness forthe lesson, 
and shown now side by side with the fibrin of the flesh 


itself, 


meat—beef, the nature of all flesh is practically the same. 
Hence, whether we eat beef, mutton, pork, veal, poultry 
or game, the chief flesh-forming constituent will always 
be this substance—fibrin. , ° , 
Tt would be well now to show a giece of raw lean meat— 
Freshly-cut steak for preference. Point out that the ae al. 
though firm to the touch, is moist and juicy. “lus is 
due to the blood in it, It is the blood that provides the 
y t is cooked. 
ari PEE he ‘peat art in cooking meat is to prevent these 
juices from oozing out. When this is allowed to hagipen 
through careless cooking, the whole of the valuable auch 
and fibrin is lost, avd the meat becomes tough, hard, 
and dry; but if it is properly cooked, the natural juices 


Point out that although we have examined only one sort of A 


y 


o 
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are shut in, and the gravy, follows the knife as the meat 
is cut. = 

3. The Bones.—We have spoken about the flesh and 
the blood; let us now turn our attention to the bones. 
Bones provide a highly valnable food material, but 
few people seem to understand this, and hence it is that in 
many homes they are thrown aside as useless, and so wasted. 

Think of the bone we soaked in spirits of salt. What 
was it like when we took it out? It was tough and 
flexible like gristle. 

Show a sinilar bone now. Tell that this gristly material of 
the bone when boiled yields a glue-like substance— 
gelatine—which is a very valuable flesh- forming 
food. It makes the most nutritious soups. 

Show if possible some cold jelly obtained by boiling bones. 
It would be very instructive to the class, if the liquor and the 
bones as well wert poured into a large basin and left to cool. 
When cool it could be turned out in a solid mass. Tell that 
this solid mass comes from the bones. Tt is gelatine or jelly. 

4. -Fish.—Remind the children of the value of fish as an 
article of food. Tell that the fleshy part of all kinds of Jish 
consists of the same material—tibrin, It provides less nutri. 
ment than meat because it contains more water in pro- 
portion to its weight ; but it makes excellent Sood because it 
is easily digested. y 


Lesson XI 
FLESE-FORMERS—VEGETABLE SUBSTANCES 


The teacher will require specimens of wheaten flour (whole 
meal, brown meal, households, best’ whites), some bran and 
pollard, catmeal and barley meal, gray, whole and split peas, 
broad. and kidney beans, in the green pods if possible, as well as 
the dry specimens, lentils, haricot beans, some pea-meal, 
grains of wheat, tincture of iodine, and a kettle of warm water ; 
a piece of cambric, a basin of water, a cup and a small spoon. 


v 
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J. A Paiirar EXPERIMENT 


° 


Tre some flour up in a piece of cambric, and comnrence the 
lesson dy setting one of the girls to knead it with her hands in a 
basin of water, as she has seen it done before. Call ripon the 
class meantime to tell what is going on. The water becomes 
white with the starch which is washed out of the flour. 
Tell that our business now is not with the starch, but with 
the other substance left behind in the bag; and at once proceed 
to open and examine it. A 
Point out that it is a thick, creamy-white, sticky 
substance; and call upon the class to give its name— 
gluten. Jt has been mentioned before in the earlier stages. 
Flour consists mainly of these two materials—gluten 
and starch. 
What can you tell me about starch? This a fuel-food. 
Gluten, on the contrary, is a flesh-forming sub- 
stance, like the albumen, fibrin, gelatine, and curd of 
the different animal foods. 
_It is because flour contains both these substances that 
bread makes such a valuable article of food. ‘We often 


call it the Staff of Life. Why? 


IL Tue GLUTEN OF THE Corn-GRAINS 

Cut open a few grains of wheat, and hand them round the 
class FN ee the children to describe what 
they observe. The whole of the middle of the grain is 
white crumbly substance, and all round this is a hard 
brownish-yellow material of « different kind. 

Explain that the white inner part is the starch, 
the brownish outer layer the gluten. The gluten always 


lies just beneath the outer skin of the grain. 
Show samples of the different qualities of flow which, the 

miller gets by sifting the newly-ground meal, such as Whole «= 

meal, brown meal, heuseholds, fine households, and 


best whites. 


° 
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Let the children compare the fine white flour with some of 
the other varieties, by rubbing them between the finger and 
thumb. Why is some of the meal so rough and cocrse 2 ' 

Show samples of bran and pollard. ell that this 
consists of small particles of the outer skin of the 
grain. It has all been sifted out from the so-called “ best” flour. 
That is why the best flour always feels fine and smooth to the 
touch. 

Point out, however, that, as the little particles of skin are 
sifted out from the meal, they take away with them a large 
part of the, gluten. 

The baker's “best” flour, white and smooth as it is, is 
nearly all starch ; it is not so good for food as the brown 
whole-meal flour, for that contains all the flesh-forming 
gluten, 

The whole meal of wheat contains as much as 12 
per cent of gluten. xpluin the meaning of this—12 
lbs. of gluten in every 100 lbs. of meal. 

The quantity of gluten gets smaller and smaller after 
each sifting ; the “finest” wheaten flour rarely contains 
as much as 10 per cent. ‘ 

Wheaten flour is used by everybody, in England, and 
in the lowlands of Scotland; but in some of the northern 
parts of Scotland wheat will not grow, and oatmeal is used 
instead. : 

Oatmeal is even richer in gluten than wheaten flour, 
for it contains as much as 16 per cent of this flesh. 
forming substance. 

Barley flour, or barley meal, as it is called, contains 
about the same proportion of gluten as wheaten flour, 
but it is coarse in flavour and colour. It is not made 
into bread in these islands ; it is chiefly used for feeding 
cattle, pigs, and poultry, 

Rye-flour makes a dark, heavy kind of bread, commonly 
known as black bread. It contains less gluten than 

- either wheat, barley, or oats; but it forms the principal 


food of the lower classes in Germany and Russia. It is 
never used in our country. 


i 
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> III Tae Lecumen of Peas anp Beans 


Produce the dried specimens of gray, whole and split peas, 
broad deans, haricot beans and, lentils. Call upon the children 
to distinguish one variety from the other, and lead them, by 
referring them to the lessons in the earlier slage, to tell what 
they can about each of them. 

If the season of the year permit, the green pods should also 
be shown. 

We have one common name—pulse—for all these 
things. They are important articles of food. Let us 
examine them and see what we can learn about their 
value as a food material. 

Mix some pea-meal into a thin paste with warm water, let 
the girls hold « little of it on their tongue, and then proceed as 
Sollows :-— . 

What do you observe? The paste has a sweet taste 
now. 
is Did it taste sweet when you first put it on your tongue ? 

0. f as 
. Why do you think it tastes sweet now? It must have 
een Changed into sugar. " 

What ea have aang it into sugar? The saliva 
from the tongue. 

» What substance can saliva change into sugar? Starch. 

Then what do you learn about this pea-meal? It con- 
tains starch. ; 

Let us see whether it does. 
this paste, I can soon find it. 

Show the tincture of iodine. 
this will immediately turn the paste & 
any starch in it; and then proceed to 
starch. 

Tell that not only this pea-meal but peas and beankia) 
all kinds contain starch. We do not, however, value ti Da 
so much for the starch which they contain, as for another 
substance. 


VOL. IL D. E. 


If there is any starch in 


Tell that w few drops of 
bright blue, ¢f there ts 
prove the presence of 


od 


€ 
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Tf all the starch could be separated out of this pea- 
meal, as we separated the starch from the flour, we should 
have a valuable flesh-forming substanc: something 
like gluten left behind. ? 

Peas and beans contain nearly a quarter of’ their 
weight of this flesh-forming material. They are 
richer in flesh-forming matter than either wheaten flour, 
oatmeal, eggs, milk, or butcher’s meat. 

What is the common name for peas and beans? Pulse. 

Explain that the Latin name for pulse is legumen. The 
name legumen is used by learned men to describe not the 
pulse itself, but the flesh-forming matter which it contains. 

Tell that legumen resembles the gluten of oats rather than 
that of wheat, for although it contains much nutriment it will 
not_make light spongy bread. People who use it for 
bread prepare it in the form of flat cakes. 


In this country pulse of all kinds is mostly used for making 
nutritious soups. 


Lesson XII 
MINERAL FOODS 


Place on the table for illustration a bone which has been 
burned in the fire, another that has been steeped in muriatie 
acid, a glass of drinking-water, and some rain water, a lump of 


lime, and some phosphorus in a bottle (merely to show, not for 
experiment at present). 


*, InrRopucTION 


Propuce the bone which has been* burned in the fire. » The 
children have already examined a bone which has been treated 
in this way. Lead them now to tell all about it. If they 
compare wt with the other specimen, which has not been burned, 
they will observe that it is much lighter than actual bone. 
Let them compare a cinder and a piece of coal in the same way: 

The cinder was once a picze of coal just like this. 
Why is it so much lighter than coal now? Because some 
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of the substance of the coal has been burned up in the 
fire. , ¥ 

Why is his burnt bone so much lighter than thg other ? 
Because, like the cinder, it has lost some of its sub- 
stance in burning. 5 

What would happen if we put the cinder on the fire 
again? It would burn away entirely, and leave nothing 
but a little white ash. 

Why does the ash not burn away too? Because that 
is only the mineral or earthy part of the coal, and 
mineral matter will not burn away. eee J 

Perhaps our bone would burn away, like the cinder, if 
we put it into the fire again, Shall we try it? No, this 
part of the bone would never burn away. ; 

Why not? Because it consists only of the m*eral 
matter ; all that would burn has been already burned up. 

What part of the bone is it that has been burned 
up? he gristly part of the bone—that which yields 
gelatine when it is boiled. es, 

Show now the other bone which has been soaking in dilute 
muriatic aid, and let the children compare the two. °, . 

The one taken from the acid is tough and flexible—i 
may be° bent and twisted as we please, and it is soft enough to 
be easily cut with a knife. Tell that this is the animal 
matter of the bone. But where is the mineral matter 
which once formed part of the bone, and made it hard, firm, an 
rigid? Tell. that it is now in the dish. The acid has dis- 
solved every particle of it out of the bone, and although we 
cunnot see it, it ig now in solution in this liquid. 2 

Next let them turn to.the burnt bone once more. They will 
Jind that although it is much too hard to be cut with a knife, 2 
is so brittle that it will snap in pieces rather than Pea a 
may be easily crumbled up in the fingers. HG re : 
is crumbled up it looks like a sort of white ash. Ze i 
it is sometimes called bone ash. L 


Bauplain that our own bones are ma oe 
materials as the bones of the cow, sheep, and other ne 5 ; 
there is a great difference between the bones of a little infan 


de of exactly the same 


e 
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and those of an adult. The infant’s bones ave flexible 
and easily bent and twisted, because they contuir. very 
little of this mineral matter, but they gradually get 
hard and firm like ours. 

How does the child obtain the necessary mineral ‘matter 
to make its bones hard? Its food supplies this as well 
as all else it wants. : 

Before leaving this part of the subject say a few seasonable 
words to the girls on the need of care in nursing and handling 
the baby. Tell that the least roughness or carelessness is liable 
to bend and twist the little bones, and so make the child a 
cripple for life. ; 


== JI. Warer As A Minerat Foon 


Show a glass'of water. Elicit from the class that this, and 
al the water we use, fell originally in rain from the 
. clouds ; that it either sank into the carth and formed springs, or 
else flowed along in streams and rivers to the sea; and that 
these springs and rivers are the source of all our 
water-supply. , 

Remind them that when we made a classification of the 
various articles of food, we found we could not place water with 
either the animal or the vegetable substances, and so we called it 
a mineral food. vil that there is another reason why 
water must be classed with the mineral foods. 

What liappens as the rain water from the clouds soaks 
through the soil, and she rocks below? It dissolves and 
absorbs mineral matters out of the carth, and carries 
them away. 

Think for a moment about our lesson on hard and 
soft water, and perhaps you vvill be able to name one 
of the: minerals which water dissolves out of the earth. 
What is it? Lime, es 

Now look at the burnt bone once more. This, you 


know, is all mineral matter, and the most important 
mineral in it is lime. 


a 
LES. XI “MINERAL FOODS ¥ 21g 


> 

How do you think the lime.got into the bone? Tt was 
in thewater which the animal drank while it was alive. 

Fill a tumbler with rain water, and lead the chijdren to 
compare it with the drinking-water in the other glass. Elicit 
that tlt one looks bright, clear, and sparkling, the other 
dull and cloudy. 

Let them taste the two, and they will find the rain water 
flat and insipid, the drinking-water refreshing to the 
taste. ; 

How have we already learned to describe these two 
kinds of water? We say that rain water 3 soft, and 
other water hard. 

What makes the water hard? The lime and other 


minerals that are dissolved in it. 


an 
II. Vecrranies A Source or Minrrat Foon 


Tell that this bone ash contains, in addition to the lime, 
another important mineral matter—phosphorus ; thal these 
two minerals, lime and phosphorus, are so essential in 
the formation of bone, that they are sometimes called the bone- 
makers, 

Explain, too, 
met with in the body., 
certain amount of iron, 
thork » and other minerals are equait 
lion of the saliva and gastric juice, lo 
quired in the work of digestion. 

: Point out that ue fies things are wanted in the body, they 
must be supplied in the form of food. Then rouse we 
curiosity of the children by reminding them that we do not see sue é 
things as phosphorus and iron 07 the table at meal time, 
nor do we get them, as we gst lime, from our ordinary dr ‘inking- 
water. How then do we obtain these necessary mineral-foods ? 


Explain that all the fresh vegetables we cat—potators, 
cabbage, peas, beans, turnips, and others—contain mineral 


matter of some sort. q aa) 
Point oud that these things once grew as plants in the ground ; 


that several other minerals besides these are 
The blood, for instance, must have a 
or it would not be able to do its 
ually necessary in the forma- 
th of which are re- 
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that as they grew their roots absorbed water from the 
soil ; that this water in soaking through the soil had previ- 
ously dissolved certain mineral matters oiit of it ; and 
that each plant took just what it required of these dissolved 
minerals for building up its own substance. j 

Can you tell me now how we get the mineral food 
which we require? When we eat the vegetables we 
must eat the mineral matter which they contain. 

Ezplain that these fresh vegetables are valuable as 
food, chiefly on account of the mineral matters which 
they contain ; but point out too, that all kinds of vegetable 
food—the corn which we use for bread, and even the most 
luscious fruits—contain mineral matter of some sort. 

Turn lastly to meat and other animal food. The animals 
which-espply us with this food feed during their lifetime on 
grass, corn, and other vegetable matter. These contain 
mineral substances, as we have seen, and so it happens 
that we cannot take even meat, eggs, milk, or any other sort of 
animal food without swallowing more or less mineral matter. 
The water dissolves the minerals ou of the soil, the 
plants ¢rink it in with their roots, and so whether we 
eat these plants or tie animals which feed on them 
we get the mineral food we require. : 


TV. Sarr 


There is one other important mineral food, sc common 
that we see it on thé table at every meal. Indeed it is 
the only: one, besides water, which we ever actually see on 
the table. We help ourselves to as much of it as we want; 
we can take it or leave it as we choose ; but we seem to 
have a natural craving for it; we do not relish our other 
food without it. What do I mean? Salt. : 

Llicit from the class that this mineral is obtained, like 
others, through the dissolving agency of water 
underground. 


Tell that salt is so important that we could not live 


et 
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without it. It is found in the blood, and in all the 
natural juices of the body ; our very tears are salt. 
Its importance in the body is shown by the following experi- 
ment, which, however, can only be described, not performed, now. 
A quantity of blood is Ariel till nothing but the solid matter 
remains. ‘This solid matter is then burned, and about half 
the incombustible mineral matter left behind after the 
burning is found to be salt. 


° Lesson XIII 


A MIXED DIET 


I. Our Damy Nreps _ 


Comsencr by leading the children to recapitulate briefly and 
rapidly what has already been ta ught about the three kinds of 
food—flesh-formers, heat-givers, and minerals—and their work 
in the body. " ' 
Elicit, step by step, that the heat-givers or fucl-foads have 
another name—force-making foods ; that the force or BED 
which keeps the whole machinery of the body going comes ee 
the heat produced by the burning of these fuel-foods ; tat om s 
out a sufficient daily supply of fuel-food the brain pee as 
unfit for mental activity, the muscles would have no strength ue 
bodily labour of any sort, and the various organs a i, 
heart, lungs, liver, and the rest—would.all fail to pa et 
duty ; that, in short, the whole machinery of th y 
would suffer a loss of power, just as@ oe woulc 
if its furnace fires were badly supplied with fuel. a 
f Wek ae three kinds of food do we require 1 the 
sreatest quantity %. The fuel-food. ° “ 
i Honadl aes fuel-food than. ie ee do, we 
require? Between four and five times as much. 


What does that prove ? It proves that the or 2 
providing the body with vital energy is even greater 


oe 


2 
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that of making good the loss of substance through wear 
and tear. » 

Then if this fuel-food is so important, why'not live on 
it altogether? Because without a daily supply of flesh- 
formers thé body would lose in size and weight. ‘ 

Why so? Because the fuel-foods can only serve as 
fuel to be burnt up: they contain no materials for 
repairing the worn-out substance of the body. 

Compare both with the amount of mineral food required from 
day to day by pointing to the small quantity of salt which we 
take on our plate at dinner, 

Point out too that salt is the only mineral food which we 
take wittingly. We want salt—we cannot do without it; but 
our own sense of taste tells us how much we want, and how 
mach to eat. More than that would be injurious. 

Elicit that, with the one exception of salt, we take no Surther 
trouble as regarés our mineral food, provided we get a sufficient 
supply of fresh vegetables from day to day. But expluin, 
at the same time, that wherever people are deprived of green 
vegetables for long together, they fall into ill-health, and 
Decome a prey to scurvy and other skin diseases, owing 
to the want of proper mineral matter in the blood, 


II. Naturr’s Foop oncz MORE 


We once called a certain article of food Nature’s perfect 
food. What was this article? Milk. 

Why did we give it this name? Because it .contains 
everything that is needed to support life, 

How do you know that? Because the little calf lives 
and grows entirely on the milk which the mother cow gives 


it, till it is hig enough and strong enough to eat grass and 
other food. 


Tell that the cow 
suckles her young ¢, 

~ own body ; and point ou 
rats, and mice—all bel 
The natural food for th 


és called & mammal, because she 
alf in this way with milk from her 
t that sheep, horses, cats, dogs, rabbits, 
Ong to the same order of animals. 
© young of all animals of this kind is 


9 
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the milk of its mother. We ourselves as babies were brought 
up on tie same sort of food. 

The following tabular arrangement will show the nature 

and properties of cow's milk. Let it be set out on the Ulack- 
boards and explain :— 4 


100 ounces of milk contain 87 ounces of water 


do, do. 4 do. curd 
do. do. 3h do. butter, or milk-fat 
do. do. 4} do. milk-sugar_ 
do. do. i do. mineral ash 
= 9 
100 


| 


The curd represents the flesh-forming fibrin of lean 
beef; the butter takes the place of the -heat-giving fat of 
meat; the sugar stands for the starch of wheaten . 
bread. ‘Thus milk has in itself the natufe and properties 
of both animal and vegetable food, and, at the same 
time, it contains a sufficient supply of the necessary 
mineral matter. : 

This is the kind of food which Nature provides for the 

wants of the young of all mammals, and we cannot do 
better*than take it as our model in, arranging our own 
daily meals, It is sometimes called Nature's Model 
Food. 2 4 ; 
» The most perfect diet is that in which animal and vege- 
table substances are mixed in such a way that the im- 
portant food materials —fat, starch or sugar, and fibrin, 
gluten, or some other flesh-former—are preert “ 
nearly as possible in the same proportion as they are foun! 


in the model food—milk. A 
Point out lastly that the model food contains large 
amount of water. Zhe nutriment in it can do its proper 
work in the body only through the agency of water « it must 
be washed into the blood, and carried along in the stream. 
of the circulation into every corner of the body, and water ° 


alone can do this. 


This is Nature’s way of telling us that our own food, if 


ye 
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it is not naturally liquid like milk, requires to be made 
liquid before it can be digested in the stomach. In addi- 
tion to the liquids which we take in the form of drink, 
all our food contains more or less water. A loaf of 
bread looks solid enough on the. table, but in reality it con- 


tains no less than forty parts of water in every 
hundred. 


III. Economy in Ferpine 


Point outcthat, although experience tells us we require daily 
four times more heat-giving than jlesh-forming food, no single 
article of food supplies heat-givers and flesh-formers in 
exactly this proportion. 

Bread is rightly called the staff of life. It is the 
nearest approach we can get to a perfect food, for it con- 
tains a certain amount of flesh-forming gluten, as well 
as starch, fat, and mineral matter. Yet bread alone 
does not make a satisfying food, for it provides more 
starch and less fat than we require in proportion to the 
amount of gluten. Wheaten bread contains six times as 
much starch as gluten. 

Point out that meat and pulse would be equally unsatisfac- 
tory for opposite reasons if eaten alone, They contain too 
much flesh-forming matter in proportion to their other 
materials. 4 

Picture a man trying to live on a daily diet of lean meat. 
He would be obliged to eat 6 pounds of it every day in 
order to get the necessary: amount of fat as a heat-giver. This 
enormous quantity of meat would give him ever so much 
more flesh-forming matter than he required, and 
he would soon become very ill because some parts of the body 
would be over-worked in trying to getsrid of it. 

How'could he get the heat he requires svithout being 
compelled to eat so much flesh food? By taking some 

“ starch food, such as potatoes or bread. 

That would do it; but suppose the man tried to live 

entirely on potatoes. He would have to eat no less 


LES. XII ‘ A MIXED DIET 219 
than 18 pounds of ’ potatoes, day by day, in order 
to get the required amount of flesh-forming gluten. 

The work of trying to digest such an enormous amount 
of food, day after day, would rapidly throw the body 
into ill health, and the man would die. 

Tell that it is for these reasons that we find it best to use 
one kind of food with another, so as fo get a mixed 
diet. That which is wanting in one is thus made up by the 
abundance of it in the other. 

It will interest the girls to learn that there ts a good reason, 
not only for eating bread and potatoes with meat, but 
also for sugh familiar mixtures as bread and butter, bread 
and cheese, bread and treacle, eggs and bacon, 
bacon and beans, veal and ham, liver and bacon, 
to make a meal. ex 

The teacher should carefully explain, in each case, the reason 
for the mixture. Tell that it 1s one of the great arts in cooking 
and preparing the daily food to add to each article 


just what it is deficient in. ha 
We not only eat butter with our bread, but we mix it with 


flow to make pastry, and for the same reasan suet is 
always used with the flow to make a pudding, certain 
hinds of fish are either fried in fat or served up With 
melted butter, and melted butter is always eaten with 
cauliflowers. Haplain why. 
Milk: is sometimes mixed with 
milk-bread is much more nouris 
Why? . ay 
Rice, sago, arrowroot, and tapioca ar’ stare he 
Why do we add milk, eggs, Suga, and. butter to them, to make 
@ pudding 2 


the flour to make bread. This 
hing than ordinary bread. 
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PART II1—SOURCES OF FOOD 


Lesson XIV 
FOOD AND CLIMATE 


Have in readiness a terrestrial globe marked with chalk lines 
to show’ vne five Zones, 


I. Inrropuction 


Make the previous teaching, as usual, the starting-point Sor the 
new lesson, and commence by eliciting from the class why it is 
that the body must have its daily supply of flesh-formers, heat- 
givers, and mineral matters, if it is to be kept healthy and strong. 
That done, proceed as follows :-— ; 

What kind of food supplies us with these materials? 
Nearly every article of food we eat contains all three 
of them. ; 

Why, then, is a mixed diet so adyantageous? Because 
no one article contains all three materials in exactly 
the proportion we require. By using one kind of 
food with another we get just what we want of 
each material without being forced to take more than 
we want of any other, 2 

Can you think of another reason why a mixed diet 
must be better than any one single kind af food? It 18 
___ better for the appetite. If we were compelled ke 
[Sa Alive entirely on one kind of food we should lose 2 


appetite for it, and probably turn away from it with : 
loathing, 


a 
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Remind the children that there is one article of food—mi i 

—which is in itself capable of sustaining life, and this is the 

best of all food for 
infants ; but evéh milk— 
Nature’s perfect food 
—would not provide suffi- 
cient sustenance for «@ 
healthy, able-bodied, hard- 
working adult. 

Lead the children to 
point out the chief reason 
for this, Milk is a liquid ; 
it consists very largely of 
water. The man would not 
be able to take enough of % 
to provide the amount of 
nutriment> required by his 
hard work. 

It is important to re- 
member too that, al- 
though milk is the most 
suitable food for infants 
in all parts of the world, 
climate has a great 
deal to do with the 
selection of food for 
those who are past in- 
fancy. 3 

Our next business 
will be to learn that food which is suitable for one climate 
is altogether unfittéd for another. People in different 
parts of the world have to choose their food to suit 


the climate in which they live. 


° 
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Il. Foop my very Cop LAnps ; 


Produce the globe, and call upon the children to point out on it 
ihe North and South Poles, the Equator, the position of England 
relative to these, and so on. ? 

Call attention to the chalk line which encloses the North 
Pole in «a circle. 

Tell that the part of the world represented within this cirele 
ts named the Frozen Zone. {vil why, and explain the 
meaning of the name. 

Describe briefly the climate and the people who live there. 
Lead the children to tell that in those regions of snow and ice 
the people can do very little actual work, and therefore there can 
be very little bodily wear and tear. 

Their great care is to keep themselves warm, How 
do they do this? They eat immense quantities of fat, 
and they wrap themselves up close in furs, to prevent 
the heat which it produces from escaping out of their 
bodies. 

Picture these people at their daily meals. One man will 
consume as much as seven or eight pounds of raw blub- 
ber fat at « sitting, and he washes his meal down with huge 
draughts of seal-oil or whale-oil. 

eemind the children of the experiment of burning the pieces of 
Sat and starch in the Jire, and in this way lead them to tell wh y 
these people use fat and oil—not sturch—as their fuel-food. 

Starch is a slow-burning substance ; it would not pro- 
duce heat enough to warm their bodies, Fat and oil 
are the only suitable body-warmers for these 
people, 

Point out neat that although the bodily wear and tear is 
small, yet they must have a certain anount of flesh-forming food. 
Tell that this is usually supplied in the form of dried reindeer 
flesh. These people are almost entirely carnivorous—they 

make animal food their staff of life. 

Picture these wild inhospitable iegions where little or no 
vegetation can grow, and then show how Nature even here 
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f) 4 
provides man with the Very food most suitable to his 
wants. 


Ill. Foop 1x very Hor Lanps 


Turn to the globe once “more, and point out the two chalk 
lines, one on either side of the Equator. Show that they en- 
close between them all the middle of the globein a sort of 
belt. ell that if similar lines could be drawn on the world 
itself, they would enclose between them all the hottest 
lands. We call this part of the world the Torrid Zone. 
Explain the meaning of the name, and tell in a few words the 
nature of the climate. 

Elicit from the class that intense heat always unjits people for 
hard work, and then picture the inhabitants of these hot countries. 
They are wanting in energy both of body and mind; 
they spend a listless, indolent life; and vonsequently their 
bodily wear and tear is very small. . 

These people require very little flesh-forming food. 
Many of them never eat meat or animal food of any 
kind. They could not eat fat and drink oil. Why 
not ? 
Rice is their chief food. It is to them what bread is 
to us—the staff of life. : . x 

This, together with fruits of various kinds, provides them 
vith all their sustenance. ; 

Point out how Nature here, as well as in the frozen vegions, 
provides the very food which is best suited to man’s avants. 

In these hot lands vegetation is most luxuriant, and 
rice grows here better than wheat or any of the 
other corn-grasses. Rice contains less gluten than any of 
the corn-grains. Even the undressed rice, or paddy, such 
as these people eat, contains only @ very small propor- 
tion of gluten just under the skin. Yet this sis quite 
suflicient flesh-forming material for people who do so little 
work, 

ilicit that the chief constituen 
starch, although a fuel-food, burns s 


t of rice is starch; that 
Jowly and produces less heat 


> 
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. ¢ 
in the body than fat and oil, It isjust the sort of fuel- 
food these people require to supply the necessary heat and force. 
Oil and fat would produce too much heat. 

> 


IV. Foop iy Tem@erate LANDS 


We have seen thus far that, owing to the conditions of 
climate, man in one part of the world becomes a carnl- 
vorous animal, while in another he is a vegetarian. 
But in both these extremes the race is very low down in 
the scale of-intelligence and progress. These are not the 
people who have made the world’s history. : 

Point out the two broad belts on the globe between the 
very hot and the very cold regions. Tell that the parts of the 
world renresented here are neither too hot nor too cold 
for work, The people who live in these parts of the world ure 
erong and vigorous in mind and body, and can work 

ard. 

Elicit that as they work hard, their wear and tear 
must be greater than that of people in either the very hot 
or the very cold parts of the world. These people require 
more flesh-forming food. hey eat more lean meat 
than any of the others. 5 

Compare man with the tower animals. Puvint out that we 
have the incisors or cutting teeth ofthe gnawing animals, 
the canines or tearing teeth of the flesh-caters, and the 
molars or grinders of the grazing animals, und show from 
this that man was meant to be omnivorous. 
meaning of the term. 

It is only in the temperate regions of the world that 
man can indulge his natural appetite in using a judicious 
mixture of animal and vegetable food ; and English 
people are perhaps the largest meat-eaters in the world. 
Some people have tried very hard to establish a wholly 
vegetarian diet, but they have found very little fayéur with 
the average Englishman. 

With us meat is considered a Very important article 
of food. ‘There are very few English people who do not 


Explain the 


x 
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take meat at least once a day, if they can afford it. In- 
deed foreign people often look with astonishment upon the 
healthy Englishman’s appetite for meat. They regard us 
as a nation of beef-eaters. 
The reason is that we work hard, harder perhaps than 
most other people, and we require more food in con- 
sequence. 


Lesson XV 


MEAT 


The teacher should be provided with pictures of cattle, sheep, 
and pigs, and a “tin” of meat, A picture of the ice-chamber 
on board ship would also be interesting, oe 


> 


’ 


I, INrRopUCTION 


Commence by referring to what was said in the last lesson 
about the value of meat as an article of food. Meat, in some 
form or other, has an important place in the daily meals of all 
classes of the community. 

Llicit from the children (1) that the lean portion of the meat 
is the same kind of substance as the flesh of our own bodies—it 
becomes in fact « flesh-former ; (2) that the fut is the very 
best of fuel-foods ; and (3) that the juices of the meat always 
contain more or less mineral matter in solution. 

Point out that meat is valued chiefly because = 

(1) Tf makes a more tasty and appetising meal than, 
most other food. - 

(2) Being the same Kind of substance as the flesh of our own 
bodies, it is more easily digested than other food. It is 
easier, that is to say, to make flesh out of flesh than out 
of gluten or any other vegetable matter. . 

(3) Seen in sickness, when other food cannot be taken, the 
Dutient is often kept alive with beef-tea and broth, which ° 
contain all the nourishment of the meat, and give very little 
work to the weakened organs of digestion. . 

VOL. II. D. BE. Q 
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Call upon the children to tel the names of the different kinds 
of meat, and the animals which provide them :-— o : 

The fiesh of the ox is called beef; that of the calf is 
veal. The sheep supplies mutton and lamb ; the pig gives 
pork and bacon. onl Pe ie j 

Point out that each of these has its own distinctive appear- 
ance and properties, which we will now examine. 


Il. Kinps oF Mrar 


1. Beef is more nutritive than any of the other meats, 
because it contains more flesh-forming matter and less 
fat than they do. Much depends, however, on the age 
of the animal, and the way it has been fed, 

Young meat is flabby and watery; old meat is 
Coarse, tough, and juiceless. An ox about four years 
old is in its prime. 

A few hints as to the choosing of meat should be given here. 
Tell that good beef is always of « bright-red colour, and 
the streaks of fat intermingled with the lean ought to give it a 
sort of marbled appearance. It is firm {o the touch too, 
80 that when it is pressed with the Jinger no mark is left, 
Wet, flabby-looking meat should always be avoided » it is not 
good, : 

2. Veal, the flesh of the calf, is lighter in colour 
than beef. The butcher, in order to make the flesh as 
white as possible, drains it of its blood. This makes 

athe meat dry and juiceless, and difficult to digest. It 
is not nearly so nutritious as beef. . 

3. Mutton is not so coarse in texture as beef. Wether 
mutton about three years old is best. It is then very 
tender and easy of digestion. {he leg and shoulder are 
the best parts of the animal, 

-Mutton is a very suitable food 
get much open-air exercise, 
most of its fat makes good fooc 

Point out that, 


oO) 
1 for people whé do not 
Boiled mutton divested of 
1 for the sick-room. 
as in the case of beef, the lean should be 


) 
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firm «nd elastic to the touch. Uf it is soft and flabby, or if 

it has faint disagreeable odour, avoid it. 

Sometimes the oil from the wool of the animal penetrates 
into the flesh, and gives it this unpleasant smell, which is at 
once detected when the meat isyput down to the fire. 

4. Lamb, like the flesh of a!l young animals, is watery 
and somewhat flabby. 

Tt is always dear, it is far from economical, and it 
contains very little nutriment as compared with other 
meat; and yet as it is sweet and tender it is regarded as a 
luxury. 

5. Pork is not so wholesome or nourishing as 
either mutton or beef, and it is not so easy to digest, 
owing to the large amount of fat which it contains. 

It is not a suitable food for people who are Gonfined 
much in-doors, and should never be eaten except by 
those who are in good health. 

To people who live an open-air life in the country it is 
a very valuable food. 

They usually cat their pork with beans, the beans 
supplying flesh-forming material which is waliting in 
the fat pork. 

Fresh pork about six or eight months old is best. 

Explain that all these are commonly known as butcher’s 
meat. The animals are killed and eaten at once. The flesh 
of the pig is the only meat which is preserved and caten in 
a dried state. Jf is then known as bacon and ham, and 
is sold, not by the butcher, but by the provision merchant. ' 

6. Bacon consists of the sides or flitches of the pig, ° 
cured in a mixture of salt and saltpetre, and then dried 
and sometimes smoked in the smoke of burning oak 
Saw-dust. The hind legs of the animal, treated -in ‘a 
Somewhat similar way, are ‘called hams, : 


° 


II. Eneuisn Mrar 


Point out that as English people are such large meat-eaters, 
our farmers and grazers have for ages made the rearing of 
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cattle and sheep their specia? study, and the result is that our 
home-grown beef and mutton are the finest theoworld 
produces. 

We have two distinct breeds of oxen—the short-horns 
and the long-horns. Among the most highly prized of 
these are the Hereford and Norfolk short-horns, and 
the Devonshire, Alderney, and Scotch cattle. Scotch 
beef has no equal for tenderness and rich juicy flavour. 

Among the many varieties of British sheep the South 
Down breed takes the first place. They are smaller 
than many other breeds, and are easily known by their 
black muzzles and feet. South Down mutton is the 
richest and choicest in the market. 

The pig is a familiar animal in all parts of the country ; 


but the Berkshire, Wiltshire, and Suffolk breeds are 
the most highly prized. 


IV. ForricN Mrar 


Point out that our English farmers could not possibly pro- 
vide sufficient meat to feed all the people of this country, and 
that we have to import immense quantities from foreign lands, 

1. Live cattle—We bring shiploads of live cattle 
from the neighbouring countries of Holland, Denmark, 
and Germany. But we cannot bring them alive from 
more distant parts. Why not? $ 

Huplain that for this reason the animals are sometimes 
slaughtered abroad, and the dead carcuses shipped to us; and 
then go on to show that even this plan would fail, if the meat 
had to Se brought from a great distavce. Tt would go bad 
before it could reach us, 

- 2. Frozen meat.—Tell that in Australia, New 
Zealand, South America, al other distant parts of the 
world, sheep and cattle have long been *reaved in hundreds of 
thousands, merely for the sake of their wool ‘or hides. 
The flesh of the slaughtered aninals is of little value there, 
because the population is small, but owing to the great distance 
it could not be brought to this country in a fit stale Sor fool, 
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aul hence a was simply bdiled down for its fat or tallow and: 
so ull this good food was wasted year after year. 

This set clever people thinking, and at last a way was found 
of bringing the meat here as fresh and good as wher it was 
Jirst killed. 

Show that we owe this, like many other blessings, to steam. 
Compare the fast ocean steamers of to-day with the old 


° 


sailing vessels. Describe the refrigerators (ice-chambers) 

which are fitted up in these great ships to recewe the carcases 

of beef and mutton, Tell that the meat is actually frozen 

while it is in these chambers, and in that state it cannot 
oy Ln in this country quite fresh and good, dnd when 

we see it hanging up in the butchers’ shops it 18 difficult to 

tell it from fresh-killed meat. ‘ 

In this way good.and cheap meat in abundance, instead of 
being wasted us it once was, ts now brought within the 
reach of all—eren the poorest classes in the community. 

3. Tinned meat.—Slivw a “tin” of meat if possible. 
how the meat is prepared. 


Tell 


° 


230 OBJECT LESSONS » STAND. LV 


It is boiled and packed in titis like this, and after all 
the air has been driven off,*the tins are closed up with 
solder, so as to make them air-tight, i 

Euptain that the meat will keep good for any length of time 
sealed up from the action of the air in this way. Tell 
that this “tinned meat” is largely used on board ship. Ba- 
plain why. 

4. Bacon.—Tell that North America is the great 
Swine-breeding region for almost the whole world. No 
Sewer than five million hogs wre ann ually killed and dressed 


Jor the market as bacon, and a large amount of this Jinds ils 
way to our country. 


@ Lesson XVI 
“ OTHER FLESH FOOD 


I. Wind anp Tame ANIMALS 


Commence by veminding the children that the various Ikinds of 
meat whith we discussed in the last lesson—beef, mutton, pork, 
veal, lamb, bacon—are the Hesh of certain’ animals which aye 
kept for the purpose. The ox, sheep, and pig are tame or 
domestic animals. /'jv farmer breetts them and rears them 
with great care till they are fit to be killed Sor food, ‘ 
Ask for the name of the little fur-coated animals which may 
be seen running about in the Jields in the country. Lead the 
children to tell that these are not domestic animals, for no 
“one Keeps them ; they live a wild life, and make their home 
by burrowing in the earth, : 

Fell that the farmer shoots these wild rabbits, or snares 
them in a trap, for the sake of their flesh, which makes excellent 
Jood, because it is light and easily digested. 

licit from the class that hares are ulso’ wild animals, 
st similar in appearance to the rabbit, except that they are 
larger. , 


Tell that their flesh is very highly prized. 1 is rich 
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in flavour and very nutritious, although it is only suitable 
Jor healthy people, as it is somewhat difficult to digest. 
Show a picture of a stag neat, and tell that this is another 
wild animal whose flesh is used for food. We call the jlesh 


venison ; it is considered a great delicacy. It is seldom seen 
except on the tables of the rich. 2 ‘ 

Wild deer ire still to be met with on the moors gud 
mountains of Scotland, but there are none in ru ; 
now. The deer we soiactimes see in the parks ef the 
nobility and gentry can seareely be called wild animals. 
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Tell that hares and deer,are hunted or chased for 
sport. They are protected by law, and no one is allowed to 
kill them without a license. 
Haré-coursing with greyhounds is a favourite sport in most 
parts of the country. 


c 


IL. Brrps 


Point out that all the animals we have dealt with thus Sar 
aremammals. They suckle their young with milk Jrom their 
own bodies. 

Lead the class to tell how birds differ from manmals, and 
elicit the names of some of the birds whose flesh provides us with 
food. 

Ducks and geese, fowls, pigeons, and turkeys are known 
as poultry, They are tame or domestic birds, and are 
bred and reared‘for the market. 

Pheasants, partridges, grouse, woodcock, snipe 

oe - and a great’ many 
others are wild 
birds. They live in 
the woods and fields, 
and, like harés and 
deer, are protected 
By law, no one being 
allowed to kill theny 
without a license, 
Those who are 
allowed to kill them 
birds are known as 


PHEASANT, 
do it for sport, and hence these 
game. * 
Call attention to the 
which are used as food, 
of all the. domestic birds 


not only give us their flesh when they are dead, but 


enormous number of hens’ eggs 
and so lead the children to deduce that 
fowls are the mostuseful, They 


they provile @ constant supply of valuable Jood during their 
lifetime. Compare the hen with the cow in this respect. 


The fowl, pigeon, and turkey are white-fleshed birds. 
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The flesh contains véry little fat, and is very light, 
delicate, and easily digestible. Chicken provides the 
best and lightest of all flesh food for the sick-room. 
Ducks and geese are water-birds, and their bddies are 
very fat. Why? 
Their flesh is dark-coloured, not white like that of 
the fowl, and the fat makes it difficult to digest; but 


PARTRIDGES. 

those who are strong enough to digest it are fond of its 

rich delicious flavour. : me: 
Lell that in addition to our home supply we import millions 

of poultry birds and hundreds of millions of eggs 

Srom other countries every year. k t 
Pheasants, partridges, and grouse provide very delicate, 

nutritious, and easily-digested food, which is always 


regarded as a great luxury. ; 
The pheasant makes its home in the woods and 


copses ; the partridge in the farmer's corn-fields and 
turnip‘fields; and the grouse on the moors of Scotland 


and the north of England. 
Say a few words about the game season., It always 


opens with grouse-shooting 0 12th August. Partridge- 
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shooting begins as soon as the harvests over ; and pheasant- 
shooting follows this. 


ty Ill. Fis 

Point out that, in addition to irammals and birds, there is 
another class of animals whose bodies provide us with valuable 
food, and so lead the children to think about Jish. 

Tell that fish, like poultry, may be arranged in two classes— 
the white fish wid the fat or Oily fish—and tell the pro- 
perties of each as follows :-— 

1, White or lean fish.—These include the sole, plaice, 
flounder, turbot, brill, cod, whiting, and haddock, Their 
flesh is very white and delicate, because it contains no 
fat or oil. 

Tell that this kind of fish forms one of the best of foods for 
the sick-room/ because as it is Sree from fat it is easily 
digested, 

Notice, on the other hand, that in preparing any of these Jish 
for the table the cook either fries them in plenty of fat, or 
serves them up with melted butter, Why does she do this? 

2. Fat fish—These not only contain much oily 
matter in the flesh itself, but usually have a layer of 
fat just beneath the skin, Among the fat fish are the 
herrings mackerel, salmon, sprat, eel, afd pilchard. 

Laplain that the flesh of these is never white like that of: 
other fish, and it is not easy to digest, owing to the Sat 
which it cortains. Such Jish is not fit for people in delicate 
health, j 
“Lead the children to 
excellent food for those who ure in good health. 


Tervings are caught in sugh qhundance round 
@ never-failing source of cheap and 
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future tise. Let them? describe bloaters, red herrings, 
kippers, pickled herrings, ‘ 

(i) The mackerel ranks next after the herring, both 
in its abundance and in the favour in which it is*held by 
all classes. It should be eaten as soon as possible after 
it is caught, as it quickly begins to decay, and is then 
highly dangerous, 

(c) The cod.—Tell that although the jlesh of this fish is 
while and devoid of fat, a large amount of fatty oil is stored 
up in the liver. Cod-liver oil is prepared from this. 
Tell its uses as a medicine and an easily-digested fuel- 
food combined. : 

The cod is. splendid fish, sometimes weighing as much 
as forty pounds. = 

It is abundant and cheap, and is therefore an important 
article of food. 

(d) The haddock is eaten fresh, aid it is also split 


open and smoked in much the same way as the herring 


is kippered. Be 
(¢) Salmon is most highly prized. Its flesh is pink 


and very delicious in flavour, but it is too costly for the 


tables of the poor. ee i} 
Haplain that immense quantities of “tinned salmon 


are brought to England every year from the American rivers. 

(f) The flat fish—These, which include the sole, 
plaice, turbot, and brill, are favourites with everybody, 
owing to the delicate nature of their flesh, but turbot and 
sole are the most highly prized. , 


LV. SHELL-FIsH 


Close with a few words on the value of the so-called shell- 
fish as Sood. ‘Elicit from the children that these animals, 
although they Jive iv the sea, are not fish. = ; 

Zeil’that one class are soft-bodied animals like the snail 
and the slug; they are properly called molluscs—a name* 
which means “ soft-bodied.” They are enclosed. in a hard 
Solid case or shell for the suke of protection. 
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The commonest of these molluscs ‘are oysters, mussels, 
whelks, periwinkles, and escallops. is 

Point out the difference between these and the crustaceans 
(the crusiy family as they are sometimes called)—shrimps, 
prawns, crabs, and lobsters. ; 

Tell that these so-called shell-fisk ave all very delicious in 
flavour Jut very indigestible. They should never be eaten 
except by those who are in robust health. 


Lesson XVII 


BREAD 


Articlés required for illustration : specimens of white, brown, 
and whole-meal bread, some grains of wheat, rice, and maize, 
meal of various sorts, oats in the ear, specimens of corn-flour, 
oswego, maizenu. 


I Inrropucrion 


Propuct the specimen loaves. Tell that bread is to be the sub- 
ject of the lesson, and proceed us follows -— * 

People in every part of the globe, with the exception of 
the Frozen Zone, make bread of sone kind their chief 
food—their staff of life; and although the material, 
from which their bread is made may not be always the 
same, it is in every case a vegetable substance. 

The cereals or corn-grains provide.the bread-making 
material for quite four-fifths of the entire population of 
the globe? 

Laplain the derivation of the name cereal from Ceres the 
Jabled goddess of corn. z 

Lilicit from the children that all these, corn-qrains contain 
abundance of starch for fuel-food, together with more or less 

flesh-forming gluten, as well as mineral matter, «ud 
ewn some amount of fat; uni show thut they ure thus 
admirably adapted for their purpose. 
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‘ IJ. WHEATEN BREAD 
Call attention to the white loaf. 4 


What is the material of which this bread is made? 
Wheaten flour. 

Here is another, but it is brown, not white. What is 
the material used for this brown bread? That is made of 
wheaten flour too. 

Now look at this one. It is browner and coarser- 
looking than the last. , 

The haker calls it whole-meal bread. What is the 
material of which this is made? Wheaten flour, 

In this way lead the children to tell the nature of the grain 
and the flour made from it; the position of the gluten 
immediately under the skin of the grain; and the 
changes that the whole-meal undergoes “in the sifting 
process, Show specimens of the grain, and the various sorts 


of meal. y 
Tell that bread made from whole-meal is more nutritious 


than that made from fine, white, sifted flow, because it con- 
tains all the gluten; but i has an irritating effect on the 
coats ‘of the stomach, and some persons cannot digest it, 

Baplain that ordinary brown bread is made with flour from 
avhich the coarser Portions of the bran have been removed by 
sifting. 
Impress upon the children the following important facts. 

(1) New bread is not so digestible as stale, and 
should be eaten with caution. 5 

(2) Bread one or two days old is best. 


(3) The so-called Taxuries—muffins, and crurpets, and 
, and should be 


hot rolls—are most unwholesome food, 


avoided. ) 
Remind them that the usefulness of wheaten flowr does not 


end with the actual loaf of bread, for in addition to this it pro- 
vides the material for puddings, P1es, pastry, cakes, and. 
biscuits of various sorts. " 
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Liuplitin that in some of the Vleak northern lands wheat will 
not grow, but the oat is a hardy plant, and is able to stand 
the rigour of the climate, 2 

In these parts oatmeal takes the place of wheaten Jlour as 
the “staff of life.” This is especially thé case in the north 
and west of Scotland, where oat-cake and oatmeal por- 
ridge are largely used instead of wheaten bread, 

Show some oats in the ear, and ask the children to explain 
the purpose of the peculiar arrangement—each grain hanging 
from its slender thread with its open end downwards, 
pare this with'the ears of other corn, 

Notice, the admirable arrangement that is thus made by 
Nature in providing for the people of these parts a hardy 
plant exactly suitable to the climate ; and then proceed 
to show that it is also exactly fitted to their wants, 

Oatmeal contains much more gluten than wheaten 
flour, and ten times as much fat; and the fat being a 
fuel-food is the very thing that is wanted in that cold 
bracing climate. It makes an excellent staff of life. 

Eaplain that such food would not be at all suitable 
in the hot relaxing regions of the world, for the large amount 
of fat has in itself a relaxing effect on the body, 
although this is not felt in those cold northern lands. : 

Curiously enough the oat is not only unsuitable Jor food in 
hot lands, but it would not grow there, ° 

_ Tt would be interesting» to separate the ghiten from some oat- 
meal for the children to examine. Instead of being a close, 
sticky substance resembling bird-lime, like the gluten of wheaten 
flour, it consists of somewhat loose crumbly grains, which 
have little power of holding together, 

This will explain the reason why oatmee) in always made 
into flat cakes. It will not bind together “ form light, 
spongy bread. 


Tell that in this country oatmeal is Prepared in various 


ways, and sold under various names, for making porridge 


Com- 
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and gruel Jor the sick-room., It is also used for making 
fancy, biscuits. Show specimens of these wherever possible. 

Barley and rye contain about the same proportion of 
gluten as is met with in wheaten flour, but the mbal from 
both is coarser in flavour and colour, and the bread 
made from them, instead ‘of being light and spongy, is 
dark, close, and heavy. Rye bread forms the staff of 
life of the masses in Russia. 


IV. Rice 


Show some rice, and lead the children to tell the nature of 
this grain,'so far as it has already been described. They know 
that it contains abundance of starch, ut less gluten ‘han 
any of the other cereals; that it grows only in the tropical 
parts of the earth; and that it is to the people of those 
parts what wheat and oats are to the inhabitants of colder lands 
—their staff of life. 

Point out now the other peculiarity of rice. It is singularly 
wanting in fat as compared with the other corngrains, and 
Jat is not only very heating, but also has a relaxing effect on 
the system. This lack of fat gives rice a binding effect 
on the bowels, the very thing that is wanted in those 
hot, relaxing climates. ‘ 

Show from these farts that it cannot be a mere accident that 
this grain—rice—grows in lands, and under conditions, where 
it would be impossible to grow either wheat or oats. 
It grows just where it can provide the most suitable staff 
of life ; and rice js said to feed fully one-third of the 
entire human race. : 

We use rice in this country mostly in the’ form of 
puddings made with milk, eggs, and butter. Why is 
it advisable to add these things? 


sa 0 


oe V. Maize 


Show some grains of Indian corn. Tell that this, like other 
corn, is ground into flour, bul as it contains Very much less 
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gluten than wheaten flour, it is not -used to any extent in 
England for making lead. 3 
Show a packet of corn-flour, and ask the children to tell 
the uses to which it is put in making milk-puddings and 
blanc-manges. 
Laplain that this corn-flour is prepared from maize. 
Nearly all the maize that is brought to this country comes in 
the form of cornflour, or else in similar preparations such as 
oswego and maizena, which form important materials in 
the biscuit manufacture. 
Tell briefls the mode of preparing corn-flour. | 
The grains are soaked till they swell up and become | 
soft, and then they are crushed between revolving rollers 
in a tank of water. As the crushing goes on, the water 
becomes white and milky-looking. 
vemind the children of the experiment of washing the flour 


in the muslin Ving, and they will readily understand what 
goes on. 


It is the starch of the grain which makes the water 
milky-looking. 

When the crushing is over, the liquid is made to pass 
through sieves, which hold back the pieces of husk and 
skin, and of course the gluten which adheres to them, 
The milky-looking liquid which passes through the sieves 
contains only the starch of the grin. This gradually 
settles at the bottom of the tank into which it flows, and 
it is then dried over a gentle heat. 

Impress upon the girls that as this corn -flour contains 
nothing but starch, it cannot make ao nutritious food 
alone. Hence in every case in which it is prepared for the 
table, it niust be mixed with plenty of good rich milk, 


VI. OrHEer Grains 


o ° 
Among the other grains used in various “parts? of the y 
world are buckwheat and millet, Buckwheat is 
grown in America, and among tlfe hackwood settlers it is 
made into ‘cakes, which are said to be delicious. 
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Millet is the commdn name for a small kind of grain 
which is largely cultivated in India, Egypt, and Central 
Africa, under the name of Dari or Dhoora, 

It yields 2 fine white flour containing 8 of 9 per 
cent of gluten. 


Lesson XVIII 
PULSE 


Provide for illustration specimens of pulse as mentioned in 
the lesson—peas, beans, lentils, lupin-seeds, and ground nuts, 
some pea-meal, and tincture of iodine. The green pods of peas 
and beans should be shown as well as the loose seeds, if the « 
season permit. 


I. Inrropucrion ¢ 


Ivrropuce the new lesson by referring once more to the import- 
ant place which the cereals occupy among the articles of food as 
the great bread-making material. Corn of one kind or another 
provides the daily bread of fully four-fifths of the h uman race. 

Point out that these corn-grains are used in the form of 
fine meal or flour. 

Lell that the Latin name for flour is farina, and so show 
the reason for the nant farinaceous food, which is sometimes 
given to this class of material. ; . 

Show the specimen of pea-meal. ell that this too is 
a kind of flour, although it is made, not from orn of any 
kind, but rom peas. , ’ : 

Llicit from the children that peas, beans, and lentils belong 
to a class of vegetable products, which are known by oné common 
name—pulse, : i 

Write the word on the black-board, and tell that in certain 
Darts of the world pulse of one kind or another is the actual 
Staff of life—the everyday bread of the people,—just as 
Corn is with us. 4 

Show specimens of peas’aund beans, loose as well as in the 
pod. 
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Elicit that they are the seeds of: the plants, and tell that 
they and all other varieties of the pulse family grow in pods 
of this kind. 

Peas, beans, and lentils form a useful kind of food- 
material with us, although they do not actually provide 
our staff of life. We use them in the dried or ripened 
state for preparing soups, stews, and other dishes ; and in 
addition to this, peas and beans supply us with fresh 
green vegetables during the growing season. 


‘IL. Properties or Putse 

Elicit from the class. that the usefulness of pulse as an 
article of food is due to the fact that these seeds, like the corn- 
grains, contain both flesh-forming und fuel food. They 
contain more flesh-forming material than any kind of 
grain, and this makes them highly nutritious. 

Tell that 100 Ibs. weight of pulse yields about 24 Ybs, of 
this flesh-forming gluten, and proceed to elicit the pro- 
perties of the material. 

What is the special name for the gluten of pulse ? 
Legumen. 

Why is it so called? Because legumen is the Latin 
name for pulse, and it is used to distinguish the flesh- 
forming material of pulse from thet of corn and other 
plants. 

Is the legumen of pulse like the gluten of corn in 
appearances? It is more like the gluten of oats than 
that of wheat. a , 5 

In what respect? Because it is in loose, crumbly 
grains, while the gluten of wheat‘is a close, sticky sub- 
stance something like bird-lime. 

Tell that the legumen, when separated from the meal, is 
found to be very similar in character lo the curd (casein) 
of cheese ; and that the Chinese actually make askind of 
cheese from the leyuien of peas. 

Lead the children to tell that, dwing to the peculiar nature 
of legunen, wherever pulse-meal is used Sor bread, it is always 
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prepared in the form of flat cakes. Like oatmeal it will 
not make light spongy loaves. 

Proceed next to elicit the name of the other important 
material in the pulse-meal—starch, Call upon the children 
to show how they would prove the presence of starch in the 
meal, first by mixing « littleof it into a thin paste and holding 
it on their tongue, and also by the iodine test, as shown in 
a former lesson. 

Point out that the various kinds of meal or flour from the 
corn-grains also consist of starch in addition to their glutinous 
Hesh-forming material. s) . 

Lhe great difference between pulse-meal and these is that it 
is richer in flesh-formers than the lest of them—oatmeal. 

Pulse-meal differs from oatmeal in another respect. It 
contains a very small proportion of fat—not more than 
2 parts in 100. . 

Oatmeal is rich in fat; it contains as much as 10 per 
cent of fat. , 

The abundance of fat in oatmeal makes it @ relaxing 
food, especially in warm weather: and pulse if eaten 
alone would be an equally unsuitable food, for the small 
proportion of fat in it produces a constipating effect. 

Hplain that a mixture of beans and oats ts found to be the 
best food Jor horses which are engaged in hard laborious work. 
Both foods contain®a large proportion of gluten, end the 
abundance of fat in the oats mukes up for the de- 
ficiency of that material in the beans. This mixture 
of food gives the animals more strength and endurance than any 
other, © > 

{IL Varieties or PULSE 

Show some French or kidney beans. Remind the children 
that in the summer time we use these (pods as well as seeds) m 
the form of a.green vegetable. Tf the season permit, show 
the green pods. ; ° 

These beans are natives of India, but they are now grown 
in most temperate climates. The useful haricot bean is 
simply the ripened seed of a kind of French bean. 
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Show specimens of these, and expluin their uses. 

Show next the specimens of broad or Windsor beans. ; Pro- 
vide them, if possible, both in the green pod, and also in the 
ripened state, 

We grow this kind of pulse for use as a green vege- 
table ; but we do not eat the “pod itself. We use only 
the seeds, and we do not eat the seeds in their ripened 
state. The ripe beans are employed for feeding horses, 
and are commonly known as horse-beans. 

Show the specimens of peas (whole, split, and gray), and if 
the season permit, the green peas in the pod. Point out that 
these, like beans, supply us with green vegetable food 
during the summer, but they also provide in their dried state a 
nutritious material for soups, stews, and other dishes, 

Lentils are used only in the dried state. Lund the 
specimens round the class. These seeds yield a highly 
nutritious flour or meal, from which js prepared the 


well-known food—revalenta—so much used for infants 
and inyalids, 


In Lombardy (North Italy) lupins are grown very ex- 
tensively. 

Show, if possible, specimens of the dried pods. They belong 
to the pulse family. * 

The small seeds are ground into a meal with chest- 


nuts, and made into bread which forns the staple food of 
the common people. 


Show some ground nuts or pea-nuts, as they wre some- 
times called. The children will probably know them better 
under the name of monkey-nuts, ° 

These are, properly speaking, a kind of pulse, and in 
the tropical regions where they are grown, they are used 
as the daily food for both man and beast. 

Explain that these so-called nuts contain about half their 
weight of oil. ji import them into this, country for the sake 
Of their oil, but when the oil is Dressed out of them, tRey form 
a valuable food for cattle—oil-cake. 

There is a small kind of pulse 


: grown in the East, and 
known as chick-pea or gram. 


Travellers about to cross 


—_— 


t 
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] : 
the desert carry with them a supply of these peas, roasted 
readyyfor use. Heavy, bulky food would be an encum- 
brance; these peas are light, and take up little room, 
while at the same time they are said to be more life- 
sustaining in their propeyties than any other food. 


Lesson XIX 
SOME STRANGE BREAD STUFFS 


The teacher will require specimens of sago, arrowroot, and 
tapioca, and a banana and a date should also be shown, if they 
can be obtained. Pictures of the sago and date palms, the 
bread-fruit tree and the banana should be at hand. 


JT. InrropucTion 


Wn haye seen that although the vast majority of the 
human race all over the world depend upon corn of some 
kind for their daily bread, yet the different varieties of 
pulse also play an important part in the feeding of man 
and animals, 

We shall next proceed to consider some very curious 
kinds of bread material, which form the staff of life in 
lands where neither corn nor pulse are used. ' 


Il Morr Srarcu Foops 


1. Sago.— Show the specimen of sago ; tell what it is, and 
let the children examine, it for themselves. They will probably 
recognise it as a material for making puddings. ¢ 

Tell that it is almost pure starch, and that itis obtained 
from the soft central pith of the stem of « tree. Show a 
picture of thé, tree,-and point out that it is not at ali like the 
trees we see here. ) 

Lead the class to notice its chief characteristics. It has @ 
straight, smooth stem, entirely without branches, but there is a 
cluster of very large feathery leaves at the top. 
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Trees of this kind are called palms; they all grow in 
hot tropical lands. This ene is 
called the Sago Palm. It grows 
chiefly in New Guinea and Africa. 
When it is fully grown it is a 
fine tree about 30 feet high. It 
only blossoms or flowers once, and 
when that happens it is a sign that 
the tree has reached maturity. 
Immediately the flowers begin 
to show, the tree is cut down, and 
the soft, gummy-looking pith is 
removed from the middle of its stem. 
The pith is broken up into 
small pieces and then put into a 
tank of water, where it is kneaded 
and crushed and strained, until 


all the starchy meal is pressed 
out of it. 


This settles at the bottom of the tank, and is collected 
hy draining off the water. It is then partially dried in 
the sun, and in this state it is pressed through sieyes, to 
give it the round, granular appearance as scen in the 
specimen. e 

Tell that sago forms the chief food of the natives of the lands 
where this tree grows. It is their staf€ of life. They bake 
the meal into a kind of bread or hard cake. 

We ourselves use sago, mixed with milk, eggs, and 
sugar, for puddings. : 

Why js it advisable to add these-things to the sago? 

2. Arrowroot.—Show some arrowroot, and tell that this 
tos nearly pure starch. Let the children rub some of it 
in their fingers, and they will notte the peculiar starchy 
feel it has, eC - 

Tell that it is mostly used, mixed with milk, for the sick- 
room, as it is a light, easily digested food Sor invalids and 
children. 

Explain that although called arrowroot it is not made 


a 
LES. XIX SOME? STRANGE BREAD STUFFS 247 


ri : 
from the root of the plantpbut from the underground 
stem, ell lwiefly how it is prepared. 

When the plant is ripe it is taken up, and the under- 
ground parts of the stem, after being washed and peeled, 
are broken up into a kind of pulp in cold water. When 
it is left. to settle, the pulpy mass sinks to the bottom, 
and the water is drained off. F 

Nothing remains but to dry the sediment, and then it 
appears as a beautiful, white, glistening meal or powder, 
such as we have here. 

3. Tapioca.—Produce the specimen. Teli? that this too 


SAIS y 
(eae 


2 


Mien * 


consists almost entirely of starch, « nd is prepared from the 
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root of a plant, called tle cassava or manioc, which 
grows in the tropical parts of Africa and America. , 

The root is something like a turnip in appearance, 
When it is fit for use it is pulled up, cut into pieces, 
mashed into pulp, and kneaded and strained in much the 
same way as the arrowroot is treated. 

Tell that, strange as it may seem, the pulpy substance of this 
root, contains a deadly poison, in the form of a milky- 
looking juice. Point out that, before such a substance can 
be fit for food, it is necessary to get rid of this poison. Explain 
how % is done. 

When the pulpy mass has settled at the bettom, the 
water is all drained off. Fresh water is then added in its 
place, and the pulp is again stirred for some time to mix 
it well with the water. 

The starchy matter, being insoluble, sinks to the 
bottom as soon as it is left to stand, but the milky- 
looking poison dissolves, and so, when the water 
is drained off again, it carries the poison juice away 
with it, 

These washings are repeated several times, till every 
trace of the poison is removed; after which the starchy 
sediment is collected and dried on hot plates. 

During the drying process it is stirred continually with 
an iroh rod. 


It is this which gives the tapioca its peculiar lumpy 
appearance, 


I. Tar Brrav-Prurr 


Show, if possible, a picture of this wonderful tree. Explain 
that to the nutives of the South Sea tslands the Sruit of this tree 
is the stuple article of food. Tt is to then whet our wheaten 
loufis tous. It is their bread. / 

‘The fruit grows very abundantly, each tree bearing and 
ripening crop after crop in succession for about eight or 
nine months of the year. So abundant are the crops that 
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three ie are sufficiént to support a full-grown man yp 
cight,monthsof the year. 

The fruit consists of a porous mealy pith enclosed in 
a tough outer rind. 


ie 1 ellcr 


Tt is said’ to taste, when cooked, very 
much like wheaten bread. 


on hot stoves. 
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IV. THE BANANA OR PLANTAIN 


Show a picture of this tree. Tell that it is a native of 
Central America and other 
tropical countries, and that the 
people of those parts depend upon 
the fruit of this tree for their 
chief support. Jt is their 
bread—their staff of life. 

A sample of the fruit itself 
might be easily obtained. Pro- 
cure one, if possible, and have it 
examined. 

Within the thick, outer 
rind is a more or less mealy 
substance, which when dried 
in the oven resembles bread 
both in taste and composition. 

Tt is less nutritious than 
some of the other bread-stutts, 
as it contains a large amount 
of water, and only about 
2 per cent of gluten mixed with the starch. 


V. Toe Date 


e 


Show a, picture of the date palm, and some specimens of the 
Sruit. 
Pell that this tree grows in the northern parts of Africa ; 
the fruit is commonly known as the bread of thé desert. 
Describe'the region briefly. Sos f 
Wherever a spring of water exists in those burning 
sandy deserts, the date palm, is swre to be found. When 


every other crop fails, this tree will flourish in spite of the 
drought. 


i 
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The people of the oases dry and it i 
i ° 01 ‘y and pound the fruit int 
kind “of cakb, and it becomes the bread of qngheon 


twentieths of the, population for the greater "part of the 


year. 


Lesson XX 


> °" GREEN VEGETABLES 
a common fire-shovel, a 


Articles required for Hlustration : 
and 


cabbage, pictures of the growing potato, carrot turnip, 
onion, and bulbs of the lily, tulip, hyacinth, and crocus. 


\ 
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I. Inrropuction 


Commence by reminding the class that in addition to the plants 
which furnish man in all parts ofthe world with some form of 
bread material, there are others of a different character, on 
which we depend to a large extent for our daily food supply. 
Among the most important of these are the fresh or green 
vegetables. 

Call upon, them to enumerate the different vegetables to be 
seen in the green-grocer’s shop ; and lead them to tell that it is 
the root of one plant, the stem of another, tic leaves of 
another, and the seed pods of another, that provide the 
food supply. The earlier lessons will enable them to do this 
readily enough. 

They should aiso be led to tell from their own observation 
how the various vegetables are used. 


Most of them require to be cooked before they are 
fit to eat. 


Some, such as the onion and celery, are eaten in the 
raw state as well as cooked. 

Others, including the lettuce, endive, water-cress, 1adish, 
mustard and cress, and cucumber, are always eaten raw, 
in the form of a salad, , 

Besides these there are certain herbs, such as parsley, 
mint, and thyme, which are used mainly for flavouring 
purposes for soups, stews, and other made-up dishes. 


IL. Timm Varun as Foop 


1. They provide mineral matter—Place % common 
iron shotel over the fire, and when it is rd-lot throw a fresh 
cabbage leaf on it, and let the children watch it burn away. 
IV hen it has ceased to turn, stand the shovel aside to cool, and 


point out that there is something left Uehind,—that the whole of 
the leaf is not consumed. : 
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Why is this? The*part left behind is nothing but ash 
or mineral matter. It will not burn. 

How did this mineral matter get into the leaf? The 
roots of the growing plant absorbed it from the’soil. 

Should we find mineral matter in any other kind of 
vegetable? Yes, all plants take up minerals of some 
sort from the soil, just as the cabbage does. 

Lead the children to tell that this mineral food ts of the 
highest importance to the growth and well-being of the body. 
It is required for the work of bone-making, and it is also 
necessary in the formation of the digestive juices. 

Peopleywho are kept for any length of time without fresh 
vegetables are sure to suffer from scurvy and other eruptions 
of the skin, owing to the want of the necessury mineral 
matters in the blood. 

2. They contain gluten and starch, 
although these fresh vegetables wre 
chiefly valuable for the mineral food 
which they supply, they all contain 
the other three important materials— 
starch, gluten, and fat, so that 
they are able to provide both flesh- 
forming and fuel food as well as 
minerals, rs 


—Point out that, 


Il. THe VEGETABLES COMPARED 


1. Roots and Tubers.—Call 
upon the cluss to méntion again some 
of the plants whose roots,are used for 
food, and as they are given write the 
names on the black-board. . 

The potato will probably be goven 
through, thowylttlessness. Tet the 
class correct this, and explain why ; es 
it is wrong to call the potato « root. Tt is w tuber, that is, 
@ swollen part of the undérground stem. . 

Have this clearly pointed out i the picture. 


\ 
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The carrot, turnip, and parsnip are true roots—the 
fleshy tap-roots of the respective plants. é P 

Tt will be easy to show that these underground parts of the 
plant (roots and tubers alike) must of necessity contain a large 


amount of water, because they are constantly absorbing 
water from the soil. - 

Every 100 lbs. weight— 

(1) Of turnips contains 92 lbs, of water, and only 8 
lbs. of dry solid matter. 

. (2) OF carrots cortains 88 Ibs, of water, and only 12 
Ibs, of dry solid matter, : 

(3) Of potatoes contains 75 lbs, of water, and only 
25 Ibs. of dry solid matter, 

If these roots and tubers be carefully dried uatil all the 
water is driven out of them, the dry solid: patter in each 
case will be found to consist mainly of starch and 
gluten. 

The dry solid substance®of the parsnip, for instance, 
yields a meal which consists of gluten, starch, and 
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sugar tombined. Hence if forms a very nutritious 
food. j 

The dry solid matter of the turnip is found, on ex- 
amination, to contain starch and gluten in adout the 
same proportion as they are found in Indian corn. It is 
not so nutritious as Indian’ corn, however, as it is deficient 
in fatty matter. Therefore to make turnips a really 
nutritious food, they should be eaten with some fatty or 
oily substance. 

This caplains why the farmer makes turnips combined with 
oil-cake the principal food of his cattle during the winter 
months, when they are for the most part housed, and unable to 
seek their own food in the meadows, 

The mangold-wurzel—one of the turnip family—is a 
valuable root to the farmer for cattle-feeding. 
| The potato is by far the most important of the tubers 
| used as food. Indeed, next to the cereats, the potato is 


the most valuable of all vegetable foods. 

It feeds domestic animals as well as man, and is more 
extensively and universally grown than any other cul- 
tivated plant. It is largely cultivated in all mild climates, 

1 and to some extent in both hot and cold regions as well. 
| Tel that the 25 per cent of dry solid matter which it con- 
tains consists largely of starch, with less ghiten than is 
Sound in cither rice, banana, or bread-fruit ; yet in conjunction 
owith other food such as meat, fish, or milk, i forms a 
valuable article of diet. o) 

To the Irish peasant if is as much the staple food 
as rice is to the Hindoo and Chineman, or the banana to 
the negro of the tropics. 7 

Tell that new potatoes, although regarded as a Titacury, are 
not so easily digested us the ripened tubers. They, are 


close and waxy when boiled, 
2, The Onion is the swollen bulbous stem of the 


plant, ° Leeks and shallots belong to the same class of 
products. They are all remarkable for their strong, 
pungent smell and fiavour, which is objected to by 
many people. 
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Ttemind the children that several of the well-known flowering 
plants of the garden—such as the lily, tulip, hy weinth, crocus, 
gladiolus, snowdlrop, and others—produce bulbs of @ somewhat 
similar appearance. 

The onion is a most valuable and nutritious article 
of food. The dried solid substance of the bulb is found to 
contain from 25 to 30 per cent of flesh-forming gluten. 
In its sustaining power it is said to equal the gram of the 
Eastern desert lands. 

Onions are largely cultivated in this country, and they 
are also imperted from Spain and Portugal, to the extent 
of 700 or 800 tons every year, 

Lell that the Spanish peasant works contentedly from day to 
day on a diet of bread and onions—the onions contributing 
very largely to the amount of nowrishment provided by his simple 
meal. The large Spanish onion is much milder in Jlavour than 
our own, 

3. Leaves.—Point out that the leaves of plants provide a 
considerable proportion of our daily food, directly and trulirectly. 
Our sheep and oxen, and other animals whose jlesh supplies us 
with food. live for the most part on grass. There must be 
ahundance of nutriment even in the blades of grass, for 
these animals build up their bodies on it. 

Tell that, speaking generally, leaves are rich in gluten. 
Liven the dried tea-leaves contain as mich as 25 per cent of 
this material ; and if they could be caten with relish, and were 
easy of digestion, they would produce as much flesh us 
peas al hesns. 

The cabbage family—including the czuliflower, broccoli, 
etc.—provide us with most of the leaves which are raised 
for human food. These plants are extensively grown in 
most temperate climates. 

They contain a large proporticn of water—as, much as 

"90 per éent ; but their dry solid matter is rich in flesh- 
forming gluten, and this makes them a highly mutritious 
article of diet. 

Show the nutritive value of the cabbage by deseribing a dish, 
well known and in common use among the Irish peasantry, 
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under th? name of Kocannon. It is made of potatoes” 
and cabbage\beaten up together. 

Point out that the potato supplies abundance of starch, 
ud little gluten, while the cabbage is rich in gluten. tic 
two combined approach the composition of Wheaten bread. 

Add to this mixture a Tittle fat pork, and the whole 
gives all the constituents of Scotch oatmeal. 

This mixture of potatoes and cabbage beaten up 
together is also a common food among the peasantry in 
the South of France. 


Lesson XXI 
FRUITS 


Provide for illustration specimens of as maiiy of the common 
fruits as can be obtained, one or two green unripe fruits, some 
raisins, muscatels, currants, figs, and prunes, and-if possible a 
pine-apple and a pine-cone, 


I. Toe Vatur or Fruir as Foop ° 


Ivrropuce the lesson by calling upon the children to name as 
many of the commonest kinds of fruits as they can think of, and 
point out that all of ‘them are valued chiefly because of their 
delicious flavour. 

Tell that they cannot be regarded stricly as foods, for al- 
though they contain a considerable quantity of sugar, 
they are all singularly poor in flesh-forming matter. 

Fruit provides very little real nutriment. 

Unripe fruit contains starch, not sugar, ‘and its 
juice is of a peculiarly sour, bitter, and astringent 
taste. As the ripening«process goes on, the starch is 
converted into sugar, and the rough sourness of the ~ 
juice beéomes softened into a pleasant acid, which gives 


the fruit its peculiar flavour. ; ; 
Let the children test this for themselves with some specimens 


of ripe and unripe fruit, if possible. 
VOL. II. D. EB. 
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Fruit of eyery kind also contains certain mineral 
salts which, together with the acid, are of great value in 
keeping the blood in a pure healthy state. 

Llicti that we cat fruit in its raw state as well as 
cooked ; and point out that none but ripe fruit should ever be 
eaten raw. ‘ 

Hxplain too that over-ripe fruit is as unfit to cat as 
fruit which is not ripe, and that most fruit is more 
wholesome cooked than raw. Notice on’ the other hand 
that certain fruits, such as strawberries, grapes, and pine-apples, 
do not. improve by cooking, but seem to lose much of their rich 
flavour. 

Tell that we should all benefit very largely in health by a 
more free use of fruit in our daily food than is usually made ; 
and show that the grand provision of Nature, in ripening one 


kind of fruit after another in succession during the year, seems 
to point this out to us. 4 


Il. Eneusn Frurrs 


Among our most familiar English fruits are the apple, 
pear, plum, damson, apricot, peach, cherry, gooseberry, 
currant, strawberry, raspberry, and blackberry. 

The apple, pear, quince, and médlar belong to the 
same family of fruits, but the apple is the most useful and 
wholesome of them, all. 

It stands first among our English fruits. We eat it in 
its raw state, and we eaok it in various ways; and so great 
a favourite is it that, in addition to our home-grown 
supply, Wwe import immense quantities from abroad. 

The Normandy pippins, which conie to us from the 
north-west of France, are apples dried-and pressed flat. 

Show a specimen if possible. rae 

Apples and pears are more easily digested, ever in the 
raw state, than most other fruits, and the acid in them 
has a healthy influence oa the bowels. 

Remind’ the children that they are not supposed to eat the 
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tough oviter skin, and the evens tougher inside core of either” 
apples or pears, These parts would be quite indigestible. 

Tell that although we now grow no less than 2000 varieties 
of apples in this country, the fruit was practically unknown 
here 400 years ago. Most of the best apples we see to-day 
were introduced into Englan® from the East in the reign of 
Henry VIII., whose gardener planted the first apple 
orchards of Kent and Surrey. 

Previous to this the only apple to be found in this country 
was the sour, bitter crab, such as may now be seen growing 
wild in the hedges. 

Large quantities of apples are used every year in the 
preparation of cider. Perry, another beverage similar 
to cider, is made from the juice of the pear. 

The quince, although it belongs to the same order, is 
not grown to any extent here, as it ripens with difficulty 


QUINCE, 


APPLE. 
The “fruit is sold preserved in sugar, or 


in our climate. 


made into marmalade. <- 
The madlar is a small pulpy fruit with a tough outer 


rind. It is only met with occasionally. : 
Pluris, damsons, apricots, peaches, and cherries are 


stone fruits. : 
The luscious cherry, althottgh so common now, was also 


a foreigner once. 


. 
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It was not cultivated to any extent here till tne time 
of Henry VIII. although trees were plan’ed in various 
parts of the country during the early Roman occupation 
of Britain. 

There are many varieties of the rich juicy plum. One 
of them, the damson, is so called because it was originally 
brought from Damascus. Its proper name is Damascene 
plum. 

Point out that stone fruit of all kinds should be eaten with 
caution, and never unless they are quite ripe. Unripe plums 
are highly dangerous. The Lest test of their Jitness to eat 
is that the stone should always come away clean 
when the fruit is split open. They may then be eaten with 
safety. 

N.B.—The teacher would do well to warn the ch ildren. 
against buying unsound fruit of any kind from unprincipled 
hawkers in the streets, merely because they get plenty for their 
money. Much harm is done among children in this way 
during the summer months. 

Strawberries, raspberries, gooseberries, and currants are 
too well known to need any description here. They are 


all wholesome and beneficial, provided they are ripe and 
sound, : 


IIL. Forrren Frurrs 


Lead and assist, the children to name the various foreign 
Fruits to be seen in our shops, such as the orange, lemon, pine- 
pple, banana, grapes, Sigs, dates, raisins, end currants. 

Impress upon them the great advantages which steam navi- 
gation ha8 conferred upon us, in bringing us into such close and 
rapid touch with distant parts of the world, that our markets 
are now glutted with these delicious foreign fruits in the season. 

Thesmost important of all the foreign fruits that come 
to this country is the orange. This delicious fruit is so 
abundant and cheap everywhere that it is easily within 


the reach of all. We might be tempted to forget that it 
is a foreign fruit. 


LES. XXI . 


The fruit is brought 
and the Wesf Indies. 


d 
% 
FRUITS or 


here from Spain, Sicily, Malta? 
It is packed green as it is gathered 


from the trees, and ripens during the voyage. 

Point out that the European orange is known, as & rule, by 
its smooth thin skin, and cach one comes to us rolled up 
singly in thin white paper. Zhe West Indian variety 


have coarser rougher 


skins, and they are usually packed 


together in bulk, without any wrapper. 
The bitter or Seville orange is chiefly valued for the 


peculiar oil contained 


tinctures and flavourings are made. 


in its rind, from which various 


The Malta, or blood orange, is a seedless variety ; 
and the mandarin is a small flat orange, which gets its 


name because it came 
originally from China. 

The orange, like 
many other fruits, 
contains very little 
actual nutriment. It 
can scarcely rank as a 
food, but the acid and 
mineral salts of its 
pulp and the essential 
oil of the rind make 
it a highly valuable 
aid to other food. 

The lemon, together 
with the sweet lime, 
shaddock, and citron 
(fruits of the same, 
class), come mostly 
from Madeira and the 
West Indies. The 
juice of these is more 
acid than that of the 
orange. Lemons are 
largely used as flavouri 
drink. 


PINE-APPLE. 


ng for various articles of feod and 
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' The pine-apple is grown.mostly:in South America and 
the West Indies. + 

It is the fruit of a low-growing plant, which in those 
hot lands is cultivated in the open fields, as we grow other 
crops here. 

The plant consists of a number of stiff sharp-pointed 
leaves springing almost directly from the root, and. from 
the centre of them rises a short stem bearing a single 
fruit. 

The fruit itself is highly valued for dessert and pre- 
serving, as well as for flavouring purposes. 

Explain that the name pine-apple is misleading, as it has no 
connection with the apple. It 
is called a pine-apple de- 
cause tt resembles in appear- 
ance the pine-cone. 

Grapes come mostly from 
Spain and the other warm 
countries of Southern 
Europe. Tons upon tons 
are sent to us every year 
packed in sawdust. 

They are  deiicious, 
wholesome, and refreshing, 
and aré often welcome in 
the sick-room, when the patient is allowed no other 
fruit. n 

Lead the children next to think of the grocer’s shop, and 
they will at once tell of a different classof fruit—raisins, 
currants, figs, dates, and prunes. 

Hiefer to the lesson in the earlier stige (Vol. i. p- 245) and 
lead them to tell the nature of raisins and currants, and the 
manner in which they are dried. . > 

Baxpkain that muscatels, the fines! variely: uf raisins, are 
drigl in another way. ‘ 

The stalk is partly cut through, and the fruit is allowed to 
dry as it hangs on the branch, 

Raisins come from Valencia and Malaga in Spain; 

e 


PINE-CONE, 
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sultanés, a small seedless yariety, from Smyrna; and 
currants from Smyrna and the Ionian Islands. 

Tell that raisins contain more actual nutriment than any of 
our fresh or raw fruits. More than half their:weight 
consists of sugar, and in addition to this, they contain a 
small proportion of flesh-forming material. 

Figs are even richer still in nutriment, for they contain 
not only abundance of sugar, and a certain amount of 
fat, but almost as much flesh-forming matter as fine 
wheaten bread. 

Point out that the reason why this fruit cannot be eaten to 
any extent is that the seeds are liable to cause irritation of the 
Dowel. It is probably for this reason that a fig, taken an the 
morning on rising, acts as one of the very best aperients. 

Prunes are dried plums. The best and finest are 
Imown in the market as French plums. 


Lesson XXII 


NUTS 


Tlie teacher should be provided with specimens of the 
various nuts mentioned, or failing them with pictures of those 
that cannot be obtiined. A few plum and cherry-stones, a 
hammer, a picture of the cocoa-nut palm, an actual cocoa-nut in 
the husk if it can be obtained, specimens of cocoa-nut matting, 
cocoa-nut oil, and marine soap will also be required. The filbert, 
walnut, ind chestnut should be shown, if possible, in the green 


outer shell. 
{. Ivrropuction 
Le experiment as follows -— 

Crack an qliignd and @ Brazil-nut carefully, so that the 
Kernels may be taken out whole. This done, cut each kernel 
into the form of « cone, stand it on end, and apply a lighted 
match to the apex, Boh ofg them ‘will instantly burst into 
flame, and burn like little candles. 2 


2 
Commence wilh « simp 


A 
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While they are burning do ,the same thing with «+ cheslnul, 
anil point out that this nut does not burn like the others. Try 
all we can, it is impossible to make the chestnut ylame up. 

What is the meaning of this? Let us see. 

Lake three other kernels similar to the first, put each one be- 
tween a sheet of writing-paper, and after crushing them up 
with a hammer, hand the papers round the class for inspection. 

What difference do you notice between the papers now ? 
Two of them look quite wet—much wetter than the 
other. 

Which arg they? Those in which the almond and the 
Brazil nut were crushed. 

Let us find out what this wet is which we have pressed 
out of these nuts. 

Apply a lighted match to each paper (carefully of course, to 
avoid acciilents). 

Point out thafin each case the puper instantly blazes 
up, and therefore the wet cannot be water, for that would have 
put the light out. 

Tell that it is oil. These nuts contain a large amount of 


oil; it was the oil in them that made them burn ; it was 
the oil pressed out of them that made the paper blaze up. 
The chestnut would not burn, because unlike them it is not 
an oily nut. 
When we crushed it up with the hammer, there was not 


enough oil pressed out of it to make the paper greasy. 


2 Il. Nurs as Foop 
i 


a 


Compare the almond with the kernel of a cherry-stone or a 
pluncstonee and show they are ail seeds. Zell that 
nuts of every kind are the seeds of the plants on which they 
grow ; corn and pulse are also seeds, ‘ 

Let vs compare these seeds one with the other. 

What is the material which forms the bulk of a bean or 
a grain of corn? Starch, 

What is the chief materialin ail young growing fruit ? 
Starch. 


— = 
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What happens to sthe starch as the fruit ripens? To 
changes int@ sugar. 

How do we classify starch and sugar as foods? We 
place them with the fuel-foods. e 

So, then, corn and pulse are rich in one kind of fuel- 
food—starch ; fruit is rish in another kind of the same 
food—sugar. 

Nuts differ from all these. They contain abundance 
of fuel-food, but instead of starch or sugar, it is oil. 

Few varieties of nuts (with the single exception of the 
chestnut) contain less than 50 per cent, that is half their 
weight, of fat or oil. Some contain much more than this. 

In Lesson XVII. it was shown that all kinds of pulse 
(ground-nuts excepted) are singularly poor in fat. Remind 
the children of that now, and compare pulse in this respect with 
oatmeal. 

These oily nuts are as a rule very rith also in flesh- 
forming material—some of them almost as rich as peas 
and beans. They ought therefore to provide a very 
nourishing variety of food ; but the large amount of fat 
in them renders them difficult to digest, and the fat 
itself is very liable to turn rancid when exposed to the air. 

Tt would be interesting to point out how people have learned 
by experience to eat almonds and raisins together as « dessert. 
The almonds contaih 54 per cent of fat and 24 per cent 
of flesh-forming matter. Jn other words, they are rich i 
the very ingredients in which raisins are wanting. 

The chestnut is in every way an exception to other 
nuts, It contains starch where they contain oil, and it 
is less rich in flesh-formers than the poorest of the 
cereals. . 

Point this out az the explanation why the people of Southern 
Europe mix chestnuts with lupins fo make their bread 
material. The chéstnut is a farinaceous seed, rich in 
starch’; the lupin is a kind of pulse containing abundance 
of flesh-forming matter. Ground into meal, and mixed , 
together, one supplies exactly what is wanting in the other, and 
so nourishing food is produced. > 
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Il. Kixvs or Nuts ; 

Among the most familiar nuts are the filvert, walnut, 
chestnut, almond, and Brazil nut. 

Filberts, hazel-nuts, and cob-nuts, all belong to the same 
family, and are natives of our’own country. The finest 
variety come from Spain and are known as Barcelona 
nuts. 

Show specimens, or fuiling these, pictures of the growing 
nut. 

The walnut is also grown in this country; but in 
addition we import largely from Germany and the South 
of France. This nut is the fruit of a magnificent tree 
whose timber is highly valued by the cabinetmaker. 

Sf the season permit, the nut should be shown in its green 
outer case, 

Tell that in their wnripe state these nuts are used for 
pickling, and the green shells of the ripe nuts are made 
into ketsup. 

In countries where these trees are plentiful, the nuts are 
pressed for their oil, and the people use it for food us they 
do olive oil. 

The almond belongs to the countries bordering ‘on the 
Mediterranean, 

Thore are several yarieties—the Sweet almond, the 
bitter almond, the valencia, and the Jordan almond 

Explain that the Jast-named has nothing to do with the river 
Jordan. 

The name is a corruption of jardin, the French word for 
garden. 

The chestnut is the fruit of a’ very large, handsome, 
wide-spreading tree. It grows in a green prickly case, 
which splits into four as it ripens. Show one if possible. 

‘Compare it with the horse-chestnut—w bitter variety of the 
sume family, which is not Jit for human food although it is 
used for feeding cattle, sheep, and swine. 

We eat chestnuts raw aml roasted, and they are very 
wholesome. 


i 


t 
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We ¢mport these» nuts largely from Holland and 
Belgium. 

The Brazil nut is the fruit of a large tree which grows ~ 
mostly in the region near the Orinoco. The frait is a 
smooth round case, half as big as a man’s head, and in it 
the three-sided nuts are packed closely together, as many 
as twenty or thirty in each case. 

The most wonderful nut in the world is the cocoa-nut. 
This is the fruit of one of the most useful of the tropical 
palms—the cocoa-nut palm. 

Show w picture of the tree. Tell that it is e statelu palm 


rising often to the height of 100 feet ; zs summit is crowned 
with long graceful feathery leaves, from 12 to 15 fect 
in length. The tree usually bears about 60 nuvs each year. 


_ cocoa-nut oil—which is ase 
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Show one of the nuts as they are commonly scen in%he shops, 
and compare it with another in its thick fibroys outer case 
or husk. ell that this husk provides thematerial from 
which cacoa-nut matting is made. ‘ 
Explain that the name cocoa-nut has nothing to do with 
the beverage-making material—cocoa. Tt is derived from « 
Portuguese word coco, which means an ugly face. ‘The 


Soe 


name was given because of the peculiar marks at the broad end 
of the mit, which seemed to resemble the face of a 
monkey, Show these marks, D 

This tree is invaluable to the natives of the lands where 
it grows. The nut: itself provides af important part of 
their food; the milk in it supplies them with a drink ; 
the timber (porcupine wood, it is called) builds their 


houses; and the broad leaves provide the material for 
thatching them. Indeed the 


‘be as numerous as the days in the year. 

The nuts are used in this country to a somewhat con- 
siderable extent by the confectioner .in making cakes 
, although it must be 
admitted that they are fibrous and ind:gestible. 

We import them chiefly for the sake of thelr oil— 
d in making marine soap, 
wilt form a lather in sea- 


the only kind of soap that, 
water, q 


om 


SECTION II—CLOTHING 


Lesson XXIII 


THE NATURAL HEAT OF THE BODY 


The teacher will require two or three thermometers 212° 
(tubes only), the Bunsen burner, a flask and a retort-stand, a large 
lasin, some ice, a clinical thermometer, and some water. 


J. InrRoDUCTION 


Commence with a brief reference to the foregoing lessons on 
food, and then elicit from the class that food is not the only 
thing the body requires to keep it healthy. Tt must have cloth- 
ing. Tell that clothing is to be the next subject to claim our 
attention, and proceed in some such way as follows to show how 
closely the two things are connectbil. : 

What: names do we give to the two chiet classes of 
food-stufts? Flesn-formers and fuel-food. a 

What is the use of the flesh-formers? They build up 


all parts of the body. 
What kind of substances are fuel-foods? Starch, 


sugar, and fat. , 

Whet is che use of these things in the body? They 
are burnt up as fuel. The heat from this burning 
warms the body, and produces vital energy to enable’ 


it to work. 
Do people in all parts of the world eat the same fuel- 
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foods? No; in cold lands they tat fat, in hos lands 
starch and sugar. q : 

Why is this? Because in hot lands fat ‘would make 
the body too hot, and in cold lands starch and sugar 
would not give out heat enough to make it warm. 

So, then, by eating a suitable kind of fuel-food people in 
all parts of the world are able to keep the body just as 
warm as it ought to be. Now let us think of the 
different kinds of clothing they wear, and we shall see 
that this serves exactly the same purpose. 

Leed the shildren to tell why it would be as impossible for 
the Hindoo and the negro to live if they clothed themselves in 
the furs of the Lsquimaux, as it would be Sor the Esquimaux 
to live with nothing but the thin scant covering which those 
people wear. 

In the one case the body would get too hot, in the 
other it would quickly perish with the cold. By wearing 
suitable clothing, as well as by eating suitable food, 
people in all parts of the world are able to keep the body 
at its proper heat—its proper temperature. 


Now let me show you what we mean by the proper 
temperature of the body. 


IL. THErMomerers, 


- Produce one of the common thermometers, and Wad the 
children to tell all they can about the instrument, assisting them 
of course where necessary. They have already experimented 
with it in a simple way én the third stage, 

Llicit now the meaning of the name Thermo-meter ; it 


measures the heat by the rise and Tall of the mercury 
(quicksilver) in the tube. 4 

Call upon them 0 tell what happened when the tastruments 
were placed, one m™ melting ice, the other ta.the steam of 
boiling water, — - Tay 
Repeat the experiment now with, 


4 J two instruments, to show 
the freezing-point and the boiling-point, 


Call attention to the Jigures marked on the tube. Point out 


p * 


ee 
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that in dhe instrument the top of the thin line of mercury rests 
exactly opposite the figure 32. 

Tell that wetter always freezes when the mercury in a 
thermometer reaches this point. MWe call it the freezing-point. 

Turn now to the other instrument in the flask of boiling 
water, and point out ) 
that the top of the 
mercury in this one is 
exactly opposite 
the figure 212. 
All can see that the 
water in the flask is 
boiling. Tell that 
water always 
boils when the mer- 
cury in the thermo- 
meter reaches this 
point. We call it 
the boiling-point. 

Subtract 32 from 
212, and show that 
the difference is 180, 
and tlten let the chil- 
dren observe for them- 
selves that the space 
om the thermometer 
between the freezing 
point and the boiling- 
point is marked out 
in 180 equal steps, 
like the steps of ' 
a ladder. 

Show -that these 
steps tell exactly Iitw ; : 
much tiie mercury in the tube rises and falls, and so we learn 


the ewact heat of things. , 
We call them degrees, nct steps ; but the two words 


mean the same thing. 
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Water freezes when the mercury standst at 32 
degrees, and boils when it stands at 212 grees, The 
mercury rises step by step from one point to the other. 

Jt will interest the children if one of them is called upon to 
take the thermometer out of the ice and hold the bulb in her 
hand. They will all see the meréury rising step by step, 
as it receives the warmth from her hand, and they will thus 

form a clear conception of the two words steps and degrees. 

This done, let another girl examine one of the instruments 
that have been lying on the table. Tell that this one shows the 
exact. heat, or temperature, of the air of the room ; 
and prove that it does so because the other which has heen lying 
beside it points to exactly the same figure—55 or 60 degrees, as 
the case may be. Take the thermometers in either hand, and 
let the children observe how quickly the mercury rises step 
by step as the hand closes round the bulb. 

What does this tell us? It tells us that the hand is 
warmer than the air of the room. 

Produce now the clinical thermometer. Llicit 
that this little instrument is only used for measuring the 
heat or temperature of the body. Lxplwin that this 

| %s the reason why it has no marks on it to show either the 
1 freezing-point or the boiling-point. It is only graduated 
+ from 90 to 110 degrees, as the body never gets colder 
or warmer than this, $ 

Place the bulb of the instrument in the mouth of one of: 
the girls, just ynder the tongue, and let it rest there 
for a few minutes, and when it is taken out, call wpon 
the class to read the Jigures (98), which stand nearly 
at the top of the column of mercury. vil that 
this shows that the heat of the°girl’s mouth measures 
about 98 degrees, ° 

What name have we alrgady learned te give to 
this. point in the thermometer, whith ave now see is 
anarked 98 degrees? We call it blood-heat. ° 

What does that mean? It means that the heat or 


temperature of the blood in all parts of the body measures 
98 degrees. 
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Eupldin that this warm Ulgod, constantly coursing alongs 
acts like the hot-water pipes of « large building, and 
warms the whole body. 

The natural heat, or temperature, of our bodies’, which 
comes from the burning of the fuel-foods, is always about 
98 degrees, and this temperature must be kept, if we 
are to be well and healthy. 

Compare this blood-heat with the temperature of the room, 
and with the heat of boiling water. 

III. BLoop-HEAT : : 

Picture a number of children at their play. They run and 
romp about, till their red faces tell how hot their bodies are 
all over. They are over-heated with the hard work of their 
games, just as men and women get over-heated with actual work. 

What tale do you think the thermoriieter would have 
to tell if it were put into their mouths then? 

This, of course, will be a puzzle to the children. After 
exciting their curiosity, tell them that the thermometer 
would even then stand steadily at blood-heat—« 
little above 98 degrees. : 

Hot can this be, for the body feels much hotter than 
it usually does? 

Lead the childrert to tell what they notice if they place their 
Jand on any part of the body at such a time. The skin 
everywhere feels wet with perspiration, or sweat. 
They can see it steaming away from their bodies,in Vapour. 

Remind them that nothing but heat can change water 
into vapour, whether it be in the kettle, in the boiling flask on 
the table, or in our own Vodies. 8 

“Explain that all the extra heat, which is produced 
when we exert ourselves in any way, iS used up in changing 
this perspiration to vapour, and so the blood itself does 
not gét over-heated—the thermometer still stands at 98 
degrees. 4 a 
Lead them to tell that the body naturally gets heated much 
more rapidly in the hot weather than in the *winter. We 
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cannot sit in a hot room without feeling the effect of it. The 
_ body begins to get over-heated, and then the perspiration at 
once oozes out through the skin, to help thecbody to yet vid 
of some iof the heat. : 
_ This is Nature’s way of cooling the body when it 
is over-heated; and it explaias why it is that even in 
scorching tropical lands the thermometer tells the 
same tale if it is put into the mouth of a healthy person. 
The blood-heat of the body even there is 98 degrees. 

Explain, on the other hand, that in the coldest winter 
weather the thermometer still points to 98 degrees if it is 
placed in the mouth of a healthy person, who is well fed and 
well clothed. Zt would stand at exactly the same point if 
placed in the mouth of a healthy Esquimaux, in spite of 
the piercing cold all round him. 

Bloou-heat in the healthy body is blood-heat all 
over the world, and measured by the thermometer it is 
uways about 98 degrees, 

When one falls ill, the first thing that happens is a 
change in the temperature of the body. The amount 
of change can be readily tested by placing the thermometer 
either in the mouth or under the arm-pit. 

If the mereury marks either more or less than 98 
degrees, it shows that the temperature of the body is too 
high or too low, and something must be done at once to 
bring it back to the natural healthy blood-heat. 


Lesson XXIV 
HOW THE BODY LOSES ITs HEAT 


Provide for illustration a small jg, a kettle of boiling water, 
a small bar of iron, pieces of marble, store, brick, and wood, 
a woollen glove, a ball of wool stuck full of pins, and’ an iron 
ball fitted with a chain for hanging purposes, 

Before the lesson commence: 


of the fire, which should be bright and red. 


Syput the iron ball into the middle 


0 FY 
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hs I. Inrropucrion 


Fron a jug ate boiling water from the kettle, place git on the 
table in front of the children, and let them tell what will happen 
to it if it is allowed to stand,there for some time. 

The heat will gradually pass away from the water, till 
it is left quite cold. 

Take the red-hot poker out of the fire, and remind them that 
the same thing will happen to that when we stand it aside. 

The heat will gradually pass away; the poker will, 
after a time, be cool enough to handle. : 

Tell that, like the water and the poker, everything that is 

heated gradually parts with its heat, and becomes cold 
again. 
The body is heated by the burning of its owh internal 
fires, but like everything else it is constantly parting 
with some of its heat. We will now try to find out 
how all this happens. 


Il. By PERsprIRATION 


° 
Remind the children of what was said in the last lesson in 


connection with the skin and perspiration. 

When do we notice the perspiration on the skin? 
When the body is very hot. ? 
> What does it look like then? It stands in little 
round beads of water on the skin. 

What, becomes of it? It steams away in vapour into 
the air. ® 2 ° 

What is necessary to change these drops of water i 
yapour? Heat. 

Where does tht heat come from? It is given off-by 
the body: 4 ° 

Ts this less of heat through the perspiration ood or 
bad for the body? Good. : A 

Why? Because it helps to cool the body when it ise 
over-heated, and so the naturl temperature of, the body is 


maintained. 


nto 
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Picture a horse tugging « heavy load along. If we touched 
his body we should find vt very hot and very wet, and clouds of 
capour would be seen steaming up from it. “His body is 
parting with its heat very rapidly then. 

Explain that this persniration from the surface of the body 
goes on at all times. and noi only during violent exertion. 
Whenever we place our hand on any part of our body we find 
it soft, smooth, supple, and slightly moist. This is 
because moisture is constantly oozing through the skin, although 
we do not notice it. 

Tel! that at such times the body is said to perspire, and 
the moisture on the skin properly speaking is described as per- 
spiration. Zhe round beads of moisture which stand 
on the skin after great exertion are distinguished as sweat. 

Point out that the reason why we do not notice the perspira- 
tion on the skin is that it disappears in vapour as rapidly 
as it oozes through’; and show that, as vapour can only be pro- 
duced by heat, this constant evaporation from the skin raust 
rob the body of much of its natural heat. 


Ill. By Conpucrion 


Call upon one of the girls to come to the front and picit up the 
iron bar that lies on the table. Tell her to grasp it firmly in 
her hand, and then let her explain in her own way what she 
observes, ’ 

The iron felt cold at first; after she had held it for a 
time it seemed to be getting warmer. P 

That will, no doubt, te quite sufficient ta carry the memory 
back to the lesson in the Jormer stage, where this subject was 
introduced, Proceed in some such way as this -— 

Why did the iron feel cold at first? 
moment the hand to 
heat. « ‘ 

Why did the-iron take heat from the h: 
Because it is a good conductor of heat. 

Do you know any othersubstances besides iron, that 

would act in the same way? All the metals would take 


Because the 
uched the iron, it lost some of its 
: 2 7 


” 


and in this way ? 


‘ 0 
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away he&t from the hand as seon as it touched them ; they? 
are al] good conductors of heat. : 

Have the Pieces of marble, stone, brick, and wood « 
tested in the same way. The brick does not feel so cotd as the 
stone or marble ; the wood not so cold as the brick. ; 

Lead the children to eaplfin the meaning of this. All these 
things are conductors of heat ; they take away some heat from 
our bodies when we touch them. But brick is not such 
a good conductor as stone or marble, and wood is not 
so good a conductor as brick. 

Let the girl put a woollen glove on her hana and take up 
the iron bar again. She will say, of course, that the tron does 
not feel cold now. 

Why is this? Wool is not a conductor of heat. It 
prevents the heat from passing out from the hang into the 
iron. ‘The iron does not feel cold when we touch it. 

This will be quite sufficient for the present, as conductors and 
non-conductors will be dealt with more fully in the next lesson, 
All. that is necessary here is to show that conduction és another 
means by Which the body parts with its heat. 


° 


IV. By RapIATION 


° 


The iron ball is in all probability red-hot by this time. Take 
it out of the fire and hang it up by its chain, in such aposition 
sas to enable a group of girls to stand round it ina ring. Each 
one will tell that she feels the glow of heat from the red- 
hot ball qn her,face. ° 

Baplain that from every part of the surface of the bafl 
direct lines or rays of heat are passing through the air 
till they strike upon théir faces. We say that heat’ is passing 
from the ball by radiation. f 

This may be graphically illustrated by means of a large 
pall of woel,:stuck full of pins all pointing to the centre. 

Prone too that the rays travel only in straight lines, by lefting 
cach of the girls hold up, in front of her a drawing-board, 0% 
some similar object, to interceptethem. She no Jonger feels 


the heat. 
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Why not? c > Ma 


When we are cold we stand in front of the fire to,varm 
ourselves, because the heat from the fire’ is radiated 
a 


al 


towards us, but if a screen were placed between us 
the fire we should feel none of the warmth. 
Illustrate this further by referring to the rays of heat from 
the sun. The sun is an enormous ball.’ 
Tt is the source of all the héut which 
comes to us. It warms our earth 
by“radiation. The heat passes from 
it to us in straight lines or rays. We 
may often feel very wum in the 
direct rays of the sun, but if, we screen 


1 the rays from us iny any way, we no 
longer feel the warmth. ° Be 

Point out that the redness has now died away from the ball. 
It is parting with its heat rapidly. «It will presently be cool 
enough to hawdle. But all that heat is passing away into the 
air in rays or straight lines; the bull will continue to give 


and 


Ninh 
iy Uy 
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up its héit by radiation, till # reaches the temperature of 
the ajr all rownd it. i 

Tell that ifthe ball had Leen hung up in the cold keen air « 
outside, it would have parted with its heat much sooner.® Radia- 
tion would have gone on much more rapidly. The cold air 
would have robbed tht ball more quickly of its 
heat to make it cold too. 

Let us now leave the ball, and turn our attention to 
our own bodies. 

What is the natural healthy temperature of the body ? 
About 98 degrees. 9 . 

Ts the air around us warmer or cooler than that? 
Cooler, In winter it is often much below the Freezing 
Point (32 degrees). 

Lead the children to deduce from what has been, said, that 
the cool surrounding air acts upon owr bodies, just as the air 
acted on the hot ball. It robs them of heat by radiation, and 
the colder the air the more rapid the radiation. Radia- 
tion, then, is another way in which the body loses its 


heat. 


Lesson XXV 


7 ° 


CONDUCTION OF HEAT 


For illustration have in readiness a few small, brass balls, 
one of which should be provided with,a chain, Put them in a 
sauce-pan of boiling water, and before commencing the lesson, 
take some of them out of the water with a spoon, and n presence 
of the children wrap each one up in a separate wrapper of fur, 
flannel, woollen cloth, feathers, silk, calico or linen, and let them 
lie on the table béfore thé class. The following articles will 
also berequired :—a couple of tin dishes, specimens of all the 
fabrics mentioned in the lesson, a tea-cosey, “and a white linen 
cover similar to it in shape, and two small teapots. Fill the 
teapots with boiling water beféte commencing the lesson, and 
put the two covers over them. 


© 


° 
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I. INTRODUCTION a 


6 
Tare tle three remaining balls out of the hot water. One of 
them 2s to be hung up in front of the class, and should be pro- 
vided with a chain for that purpose, 

Place the second on one of the tin dishes, and wrap the third 
up close in a piece of fur, and put it on the other dish. 

Point out that all these balls are very hot now, for they have 
just been taken out of the boiling water; and then lead the 
chaldvex, step Sy step, to tell what is going on. 

We can learn something from these hot brass balls. 
Let us begin with the one that is hanging up. 

What is taking place in this ball? It is giving up its 
heat to the air all round it. 

Why does it do this? The air is cooler than the ball 
and robs it of its heat. 


How does the heat pass away from the ball? In 
straight lines or rays. 


How do we describe it? We say the ball loses its heat 
by radiation. 

When ‘will it cease to radiate its heat into the air ? 
When it is as cool as the air itself. 

Now let us turn our attention to the ball that is lying 
in the tin dish. This of course is also radiating some of 
its heat into the air; but I want to show you that it is 
parting with heat in. another way besides that. 

Call wpor one of the girls to come to the Srovt and, take the 
dish in her hands. 4 ‘ 


She will quickly find that the dish itself is quite 
warm, ” ‘ 

- The heat which has warmed the dish ean only have come 
from the hot ball, for the dish was cold yhen we laid the 
ball on is. The cold dish began to rob the ba!l of its heat 
as soon as the two things touched each other. ; 

How do we speak of this? We say the heat is passing 
away from the ball by conduction; it is being carried 
or conducted away by the tin dish, 
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Whceh will this ceate? Ween the ball and the dish are” 
at the same temperature. 

Proceed nea to examine the third ball. Set one of the girls © 
as before to take the dish itself in her hands, and shé will at 
once notice that this dish is not warm like the other. 

Tell. her to remove the batt from the fur wrapper and take it 
in her hands. 

When she does so she will drop it at once, for she will find it 
too hot to hold. 

Why is this ball still hot? The fur has kept the 
heat in, and prevented it from escaping. —_° . 

Point out that the heat could not get through the fur either 
to escape by radiation into the air, or to make the tin dish 
warm. 

The other dish became warm because it carrigd or con- 
ducted the heat away from the ball. We say it is a good 
conductor. We call the fur a bad conductor or a non- 
conductor, because it prevented the heat from passing 


away from the ball. 
Tn our last year’s course we had another experiment 


with these heated brass balls. We wrapped one jn flannel, 


the other in calico. 
Which of those wrappers acted like the fur in prevent- 


ing the heat from escaping? The flannel. 
Why? Because flannel is a bad conductor ot heat. 
What haypened to the ball which was wrapped in 


calico ? » It soon became cool. i. c 
Why? Because calico is a good conductor, and 


allowed the heat to escape. <f 
We will repeat the same experiment n' 


different form. 


ow in a somewhat 
© 


° a 
II, Coop anv Bap Conpuctors 


Cail attention to the other balls which have been lying on the 
table in their wrappers until now. Remind the children that 
they saw them taken out of the%ot water and then proceed at 
once to have them examined one by one. 
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The children will find -— : 5 e 

(1) That the one in the linen is all but cold—it has 
lost nearly the whole of its heat. € 

(2) Yhat the other wrapped in calico is cool enough 
to handle, Lut not so cold as the first. It has not parted with 
so much heat. : 

What do we learn from this? We learn that linen and 
calico are both good conductors, but linen is a better 
conductor than calico, because it allows more of the 
heat to pass away. 

Deol in @ similar way with the other wrappers—fur, 
flannel, woollen cloth, silk, and feathers—and elicit thas these are 
al bad conductors,. They prevent the heat from passing 
away. Pur keeps in more heat than any of the others. It is 
the best of the bad conductors in this respect. 

Lead the children nezt to tell that when the hand is laid on 


these various materials, some seem to strike much colder 
than others—linen is colder than any of them. 


Llicit further that this is not because one material 4s really 
colder or warmer in itself than another, but because one is a good, 
the other a bad conductor, 

The good conductors feel cold because they vob the 
hand of its heat immediately it is laid upon them. The bad 
conductors do not allow the heat & the hand to pass away, and 
so they feel warm, 

How did we prove that none of these ‘materials are 
warmer in-themselves than others? By Wrapping: a ther- 
mometer in each of them, . 

What did the therniometers show ? «They all showed 
exactly the same temperature. There was no more 
warmth in one material than another, 

I will now prove to you that there ig no real warmth 
in any of them—eyen in fur, the otie that ‘eels thé warmest 
of all. ec ay 

L have a stone’ here, which I found in the garden and 
‘wrapped up close in this piece of, fur, It was quite cold 
when I put it into the fur, Get us see whether it is any 
warmer now, for it has been wrapped up close for a long time, 


+ «___.._% 
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Take%t out of the fur, and let the children handle it. Tt ie 
as colg as when it was put into the fur. The fur has 
not made it@warm. Jt has really kept it cold. 

Lplain that the air of the room is warmer than the stone, 
ani if there were nothing to prevent it the stone would have been 
taking away heat from th€ air all this time to make itself 
warmer. 

The fur, however, is a bad conductor ; it will not allow the 
heat to pass through, and so the thick fur, which kept the 
lall hot, has actually kept this stone cold—and for the 
same reason. C © 

Baplain that on the same principle ice merchants wrap 
their ice in thick blankets—not to keep it warm, but to 
keep it cold. 

2 
III. Crorninc MATERrAzs 


Call attention now to the tea-cosey, which has been standing 
on the table during the lesson. Remove it and show the teapot, 
which was filled with boiling water before the lesson began. 

The water is still hot; it has lost very little, if any, of 
its heat. The woollen material of the cosey is a bad 
condiictor ; it will not let the heat escape. 

Tuan next to the other teapot, which has been covered up with 
a similar sort of cover, made of white linen ; and? let the 
schildren observe the difference for themselves. 

Tho water in this pot was as hot as,that which was put 
into the, other. It is now scarcely warm; nearly all its 
heat has passed away, because linen is a good conductor 
of heat, and has conducted or carried it away. 

By substituting our Gwn bodies for the teapot, it Will now be 
an easy matter to Wring home to every child’s perception the real 
purpose of the various clothing materials, Let them explain 

sthis in their ern way. i , 

The animal substances—fur, wool, silk, and feathers— 
are for the express purpose of keeping the body warm, bez 
cause being bad conductors, like the tea-cosey, they 
prevent the bodily heat from escaping. 
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Cotton and linen materialr, on the contrary, ktep the 
body cool, because they are good conductors, and allow 
some of the heat to escape into the air. ¢ 


e 


Lesson XXVI 


MATERIALS FOR CLOTHING 


The teacher should be provided with half-a-dozen small, 
shallow saucer’, a basin, hot and cold water, a thermometer, a 
piece of looking-glass, a picture of some African sevage, and 
specimens of all the fabrics named in the lesson, 


TI. Tue VALur or FLANNen 


Comsencn by reminding the children of the important work: of 
perspiration, which is always going on from the surface of the 
body. 

Lead them to tell the useful Purpose it serves in carrying off 
the excess of heat from the body. 

Why is it that even after the body has been over-heated 
hy violent exertion, the thermometer still shows only a 
temperature of 98 degrees, or blood-heat? The extra 
heat, produced by the extra work, is used up in changing 
the perspiration, which is thrown off, into vapour. ‘ 

N.B.—This is a most important fact, and* cannot be too 
much impressed upon. the children. It is the keynote. to what 
is to follow. « é : 

Put a little water in the bottom of some* shallow saucers or 
plates, and lay in each a piece of one of the textile fabrics— 
linen, calico, flannel, cloth. Let fhe children sce that in 
each case the water soaks into the material. 

Why is this? All these mattrials aze porotis; they 
absorb the water into their pores, © °. * 

Take them up one by one, and wring the water out of them. 

Picture men and women at their work, and children romping 
about in their, games, till they {Jet over-heated. The perspira- 
tion begins to ooze out through the skin, making it quite wet. 
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The abody does net remain wet very long.” Why i» 
this? Because the perspiration is soaked up by the 
porous materigls of the underclothing. i 
; Fill a basin with water at about the temperature »f blood- . 
heat. 

Stand a small thermometer in it so that the children may 
read the temperature for themselves. 

Now put a piece of flannel, linen, and calico into the water, 
and when the materials have become well soaked, wring them 
out, and let one of the girls place her hand on all three in 
succession. ° : 

What,do you observe? The flannel feels warm ; the 
others are cold and clammy to the touch. Vapour is 
rising from all three materials. 

Why is this ;.they all came out of the same water? 
Flannel is a non-conductor; it does not readily part 
with its heat. ‘The others are good conductors ; they soon 
lose their heat. The linen is even colder than the calico. 

Now let us see what all this has to do with our 
clothing. 

It proves to us that the garment next to the skin 
should always be made of flannel, or some othér woollen 
material, for although it is porous, and allows the vapour 
of the perspiration to pass away, it is also a non-con- 
ductor and prevénts the heat from escaping. It > 


never strikes cold and clammy—the body never feels a 


chill. ‘ 


Cotton and linen materials are porous too; they allow 
the perspiration-vapour to pass away. But they are good 
conductors, and they allow the heat to escape as well. 
That is why these wet garments strike with a chill on 
the skin, and give rise to colds and other disorders. 
The teacher would do well at this point to give the children 
some sensible advice on this allimportant matter. Tell that a 
good flannel under-garment is better® than a cloak or © 
great-coat without it, for the cloak may be laid aside or for. - 
gotten when it is most needed, byt this protecting under-garment 


is there at all times. 
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Point “out the wisdom of wearing -a flannel undes-garment 
of some sort in the summer as well as in the winter, because 
we are more likely to get over-heated and pesspire treely 
then thas in the cold weather, E 

Tell that our army and navy authorities compel all their 
soldiers and sailors to wear flanzel next to the skin in hot as 
well as in cold climates. 

Some people are ready enough to put on flannels when winter 
comes on, but they very unwisely discard them at the return of 
the warm weather. 

Remember, it matters very little how thin and loose the 
texture of the summer skin garment is, provided only 
that it is made of some sort of woollen material. 


II, Dark anv Licut-CoLourep *CLorning 


Here is a littlé experiment, which you can perform for 
yourselves the next time you see the snow lying on the 
ground. We cannot of course do it now. 

Take two pieces of cloth—one a dark, the other a light- 
coloured material—and lay them on the snow, side by side, some 
day when the sun is shining, 


We often see the sun shining brightly, you Imnow, even when 
the snow is lying on the ground, 


Ff you watch, you will find that the snow under the 
dark-coloured cloth will soon begin to melt, although. 
that under the other piece will remain unchanged. 

Why is this? It is not because there is any difference 
in the material, for they are both woollen cloth, 


It is not because one material is warmer than the other, 


for you know that none of these materials have any 
warmth of their own. 


Lxplain that it is all due to the colour of the cloth. 
Dark-coloured materials always absorb: the rays of 


heat from the sun; light-coloured ones reflect the heat 
or throw it back. 


The idea of reflection may be simply and graphically illus- 


trated by meaiis of a piece of looking-glass held in the rays of 


if 9 
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light, so gs to form a Jjuck-o'-Lyntern. This throws ‘the light, 
back on the ceiling, but the rays pass through a sheet of ordinary 
glass. Fy 


Dark-coloured, non-conducting materials are sbest for fc 


winter wear, because they are good absorbers of heat, 
although they take good cere not to let any of the bodily 
heat escape. 

A person is always warmer in a black dress than she 
would be in a white one. 

In the summer-time the dark-coloured, thick, non- 
conducting materials give place to bright ,colours and 
white cotton dresses. Why? 

In connection with this, point to the almost universal white 
clothing, which is worn in tropical lands, and to the white 
scarves which are sometimes worn } 
round the hats here in very 
hot weather. 


III. Croruine For PER- 
SONAL ADORNMENT 


This part of the subject might 
be very well introduced by show- 
ing a picture of one of the native 
savages of some trdpical land 

yin full dress. » 

Point out that these people 
have no need of clothing to_pro- 
tect them from the yigowrs of the 
climate. They clothe or rather 
dress themselves merely for 
personal adornment. 

A girdle of plaited grass or 
reeds, with a, pleniiful show of 
coloured beads, shells, or. feathers, 2 
and a few rings hanging from the nostrils and ear’, or 
encircling the ankle and wrist, ig the height of fashion for them. 

The teacher should not lose this opportunity of pointing out 


a 


. 
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the almost savage instincts, which are shown be some of 
the girls to be met with here in our own country—not actual 
black savages, but English girls, 6 < 

Too trong language can scarcely be used in exposing to 
ridicule those people who, in order to get tawdry, showy 
finery for outside show, deprive themselves of the good 
useful under-garments, which are so necessary for their 
health and well-being. 

Point out to the girls, on the other hand, that it is every 
one’s duty to study personal appearance. Picture a neat, 
tidy, well-dressed girl by the side of one who is got up for 
gaudy show. The probability is that the one is clean, whole- 


some, and healthy, while the other, in spite of the outside 
show, is exactly the reverse. 


Lesson XXVII 


ERRORS IN CLOTHING 


Provide for illustration pictures of the skeleton, one showing 
the ribs in’ their natural state, the other showing the same dis- 
torted by tight-lacing, and similar pictures showing the internal 


organs in a healthy natural state, and also distorted from the 
same couse, ) 


I. Inrropucrion 4 


Wu have discussed che various materials used for clothing. 
Let us now turn our attention to the articlés of clothing 
tnemselyes, which are made from these materials for our 
daily use. 1 ° 
In dealing with this part of our subject, we must again 
thirfk of the body as a wonderful piece of machinery, 
capable of performing an immense variety, of wonderful 
functions, but, like al other machinery, easily thrown out 
of its proper working order by bad management. 
Remember how essential food if to our daily life. Yet 
some people ruin their health and shorten’ their lives 


0 
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throug’ nothing els¢ but eating and drinking. They 
do not eat and drink in the proper way. 

Clithing ig as essential to us as food; but if the 
articles worn are unsuitable, even the clotliing be- 
comes a source of discomfort, and often of actual disease ” 
to the body. . 

I have already shown you that personal adornment has, 
and must have a great deal to do with the choice of our 
clothing, because we all like to look our best. 

New styles or fashions of clothing are constantly spring- 
ing up, and many people are apt to pay moreattention to 
fashion than to common sense. It is in this way that 
serious errors are often made, and it is against these 
errors that I must now warn you. 


IL Tiaur Crormte > 


Point out that one of the most important things to remember 
in connection with our clothing is that it must cover and protect 
the body without unduly pressing upon it or any part of 
its for if this wonderful machine ts to perform all its work 
well, ite must have perfect freedom for all its movemenis—it 
must not be cramped or squeezed in anywhere. 

Tuke as an illustration of this any of the familiar animals 
around us. - 

"Nature clothes them, but their clothing goes not 
cramp dnd squeeze their bodies in, and if yve would be 
healthy and strong jwe must follow Nature’s example in 
clothing ourselves. 
. I put on a pair of tight gloves, and my hands are 
actually colder than they would be if they were uncovered. 


| Let us see why this is. 5 
What happens if you p 

your body with a needle ? 
What does that prove? 

every part of the body. 


Why does the blood flow out? Becausé the needle 
.Gs 


rick the skin on any.part of 


It bleeds.? , 
There must be blood* in, 
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spierces some of the little hlood-vessels just under the 
skin : 

What are these blood-vessels? Little pipes—soine of 
them as;fine as hairs. : 

How does the blood get into these pipes? It is 
pumped through them from tke heart. 

Why does your hand feel warm now? Because the 
warm blood from the heart is flowing through those little 
blood-vessels. It is the warm blood that makes the 

hand feel warm. 

What wold happen if these vessels were closed up? 
The blood would not be able to flow through them. 

And what would be the result of that? The hand 
would get cold. There would be no warm blood there 
to keep it warm. 

Tt will be an easy matter now to lead the children to tell why 
the tight glove makes the hand cold by stopping the circula- 
tion of the blood. 

Point out that what is true of the hand is equally true of 
other parts of the body. 

Tight boots, for exactly the same reason, are a certain 
cause of Gold feet, and in the winter this stoppage of the 
circulation frequently results in chilblains, ' 

Tight garters are very injurious. They press upon 
the blood-vessels of the legs, and by interfering with the 

. circulation are almost alw: 
swollen veins, 
after-life. 

Ti would be well, while speaking of this, to hint thit nothing 
gives a girl a more slatternly appearance than to have her stoch- 
ings hanging loosely about her legs. Suspenders are, for many 
reasons, better than garters, 3 

Tight sleeves shoukl also he.avoided. Besides inter- 


fering with the circulation they also interfere with the 
freedom of the muscles of the arms and chest, © 


, Which will be a source of great trouble in 


ays the cause of, varicose or, 


On 
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¢ Tf. Tiefir-Lactne 


Fashion, with its Risin in dress, has always had more 
victims among women than among the opposite ®sex, and , 
its most pernicious error is a small waist. 

For some unaccountab% reason fashion declared a small 
waist to be a mark of beauty, and women of all classes are 
often found unwise enough to follow fashion in spite of 
common sense. : 

Those who are not naturally slender in build endeavour 
to make themselves so, in defiance of Nagure, with the 
help of stays and corsets many sizes too small for them. 

Let me show you the result of this suicidal practice, 
and I hope it will serve as a warning to all of you. 

- Show a picture of the skeleton. Call attention fp the bony 


bp the twelve pairs of long 
spinal column, stretch 


cage—the chest—formed 
curved ribs, which spring from the 


A 
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yound to the front of the bodyg something like hoops sround 
a cask, and meet in front. 

Point out that where so much protection is provided, there 
must be "something very important to protect, and then call 
attention to the other picture soa, the organs inside this 
strong bony cage. 

Show that the two lungs, ate the heart between them, 
take wp the whole of the space, and lead the children to tell 
in a simple way the work of these organs. The breathing 
work of the lungs, and the pumping work of the heart, 
are so important that they never stop for a moment, sleeping 
or waking. 

Point out the other important organs—stomach, liver, 
and intestines—which occupy the space below, and elicit from 
the children that these have to do the work of digesting the 
food. 

This is a picture of the inside of our body as it ought 
to be. Now let me show you another picture of what 
tight-lacing does for people. 

Call attention, in the fi first place, to the bony cage of the chest, 
and compare it with that in the other pieture. In this case the 
ribs are pressed in and distorted, so that the space in- 
side is very much smaller than it ought to be. ti 

Point out that if the chest itself is pressed in and distorted, 
those delicate vital organs inside. 
must be cramped up for room, and distorted too, and then 
show the actual state of these organs in the picture. 

It is important to remember that the mischief does not 
end with the heart ané lungs, for a glance at the other 
organs will show that liver, stomach, all of them are 
foreed out of their natural positions, and so cramped 
up for room that it is BASED for them to do their 
work properly. 

Now: let us notice some of the els cf, this baneful 
practice. we 

(1) The organs of digestion are prevented from 
doing their proper work, and the food, instead of being 
digested or changed into plood to nourish the body, is to 
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a largeextent wasted? The lsody is racked with the pains of 
indigestion after every meal; it does not get its 


e 


proper nourishment and support from the food? and as 
> a consequence it gradually gets weaker and weaker. 

(2) The unnatural pressure on the heart interferes 
with its wark of pumping, and a weak «circulation, 

follows, so thateeven the small “amount of nourishment 
which it gets from the food is not carried regularly 
found the body ag it ought to be, and this’is another 
| source of weakness. 

(3) Those delicate organs, the lungs, are so cramped 
up for room that they not only get distorted in shape, 
but also dwindle in size, and grow weaker and weaker 
till at last active disease sets in. i 

In a word, these deludedsyomen get in return for their 
waspish waist, a life of torture, and an almost certain death 
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at an early age from the craellest of all scourges—con- 
sumption. a 

Tf fashion calls for a small waist, think wat a terrible 
price must be paid for it. Avoid fashion, and listen to 
common sense. 

Remember, stays and corsets"are not necessary articles 
of clothing at all. But if they are worn, they must 
never be laced after they are put on, and they should 
never be so small as to require to be unlaced before they 
can be taken off 

” I) 


Lesson XXVIII 
CLOTHING AND COMMON SENSE 


Articles required for illustration: a lady’s fashionable boot 
(new if possible), a picture of a natural foot, and of one dis- 
torted through improper boots, two square tin boxes, one 
measuring an inch, the other two inches as described , below, 
a kettle of boiling water. Fill the boxes with boiling water 
from the kéttle, and hang them up before the class, 


I. Comton-seNsE Boors 


Snow @ lady’s so-called Jashionable boot, @ new one Jrom the 
shop if possible, and proceed in some such way as this -— 

In very» few things do people more frequently show a 
want of common sense than in the choice of their boots 
and shoes, and as a Yule gitls and vomen act more 
foolishly than men in this respect. 2 

That is why I intend to begin our lesson to-day with 
an examination of this boot. . 

It is a lady’s fashionable bovt, such as you’ may see 
in the shop windows. It looks very neat? ‘very smart, 
very. pretty in shipe, and yet it is in many ways the most 
rnsuitable covering for the feet that has ever been 


devised. . Let, us examine the boot, and find out what is 
Wrong with it. 


° 
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¥ Call attention, in thes first pce, to the sole. Notice that> 
i is yery narrow, and very pointed towards the toes. 


paper. 
stand 


Trace the shape of it with a pencil on a sheet of white 
Now let one of the girls remove her own boot, and 
with her stocking-foot on the same sheet of paper: 
As she does so show that the toes naturally 
spread out—the fect have to bear the entire 
weight of the body: 
Trace the shape of the foot on the paper with 
the pencil, and compare this natural 
shape with the shape of the sole 
of the fashionable boot, 
| Shetch the shape of the’ boot ony 
the trgcing itself, and show that there 
can be no possible way of putting 
such « boot on, except by cramp- ° 
ing the foot info @ much smaller 
space, than itcought to have. 
4° Let the girls themselves point out thatthe toes 
‘would be the parts to suffer most from this 
J cramping; «nd then show a picture Of .@ 
= natural foot, side Ly side with one that has,been 


distorted and deformed through improper boots. 


E> 
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« Point out that with feet suk as this a girl loses all her 
easy, graceful movements, and even her walk becomes 
litle better than an awkward, ungainly hokble. 

This avould be bad enough, but the trouble does not 
end here, for the pressure produces corns and bunions, 
which are a constant source of pain and discomfort. 

Remember, it is much better in every way to have the 
boots a little too large than a little too small. 
They should have broad soles, broad toes, 
and broad flat heels. Common-sense boots 
of this kind produce no corns or bunions, 

Call attention next to the boot as it slands 
jon the table. Point out that the heel is raised 
j considerably higher than the toes—that the 
Soot instead of resting flat on the ground és 
' always on the slant. 

The result of this is that the weight of 
the body, instead of resting on the flat sole 
of the foot, is thrown forward, so that it 
all rests on the toes, and the natural 
balance of the body is disturbed. 

Lead the children themselves to tell that the further result of 
this must be to force the toes still more into the narrow 
pointed part of the boot at every step, and-so add to the awk- 
wardnese and discomfort. . 

Girls and women who wear these fashionable high- 
heeled boots are never able to walk any distance ;. neither 
can they moye about quickly or gracefully. 

More than this, theso ridiculous heels, 
the natural balance of the bo 
strain on ‘he calf of the le, 
becomes weakened, and even the spine is liable to injury 
from the same cause. 6 

Then,.too, so small a portion of the heel itself 
touches the ground, that the wearer is 
of slipping and ricking her ankle, 

Common-sense boots, with-low broad flat heels, are 
a great assistance, not a hindrance, in walking. 


by disturbing 
dy, throw so much extra 


actually 
in constant danger 


g that this important muscle" 


will probably be « 
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_The clothing for winter weather should le warm 
without being heavy. It is a great mistake to wear a 
heavy weight of clothing. The weight does not neces- 
sarily add to the warmth, but it does add to the 
pressure on the body, and by its constant drag is very 
liable to injure the spine, and displace important 
internal organs, especially in the case of women. 

Call attention to the heavy weight of petticoats which 
girls and, women usually wear suspended from the waist. 
Tell that the pressure caused by these, in addition to the stays; 
forces the important organs of the pelvis out of their proper 
position, interferes with their regular working, and very often is 
the cause of serious results in afterlife. 

If petticoats are to be worn at all, they should be 


made of some light non - conducting material, and, 
instead of hanging with their weight on the waist, they 
ders by means of 


should be suspended from the shoul 


braces. 
Skirts and petticoats are at best a source of fatigue 
about, and some of 


and ‘hindrance to women 1m moving 
ly be dispensed with, if the body were 
° 


them might safel 
covered all over with flannel. ¢ ; 
Tight skirts should always be avoided. They im- 


pede the free movements of the limbs in walking, and rob 
a girl of ong of her ¢ 


graceful carriages 


; 1008 ComMon-SENSE CLorHinG FOR CHILDREN 
Call ettention ment to the two little tin boxes, which have till 
now been hanging UP in front of the class. The smaller one 
ie almost cold by this times the-other still warm, if 
not hot. This ¢s not the point at present, however. < E 
Compare the two in size. One measures an inch each 
way, the other 2 inches. We ° 


A te | 
hief attractions—her natural, easy, _ 


w 
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Tell. that we call the small one a@ cubic inch, and then, by 
drawing pencil lines on the other, make it clear to the cluss that 
this one is 8 times as big as that. It contains 8 cubic 
inches, * 

Point out neat that each box has six sides, The small 
one has 6 square inches of surface, and the lines on the 
other will show that, in spite of its being 8 times as big, it has 
only 24 square inches of surface. 

Tell that cach bow was filled with hot water Srom the kettle 
before the lesson began. “Both have been parting with their 
heat all. this time, but the litle one is now much colder 
than the other, 5 

How has the heat escaped from both of them? By 
radiation into the air. . 

Why did the little one get cold first? Because, in 
proportion to its size, it has more surface than the other 
from which the heat can escape, 

Now that this is clear, let the small box represent a 
child and the large one a grown-up person, and you 
will quickly see that children require to be even more 
warmly clad than their elders, because they in like 
manner have more surface in comparison with their 
bulk. : 


Their clothing should he made of light non-conduct- 
ing material, and all the garments should be loose 
enough to allow the body free play for all its movements. 

Remember, tight clothing does not add to the 
warmth. , - 

It is a great mistake for mothers to dress their little 
Ones in such a way as to leave the arms, legs, and chest 
bare and exposed, with the desire of bringing them up’ 
hardy. Such treatment undoubtedly kilts more children 
than it can ever harden, 6 ; 
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Lesson XXIX ° 


HOW TO*DRESS WELL 
Provide specimens of all the materials named in the lesson. 


T'n1s lesson is intended to bea summary of practical hints culled 
from what has already been taught. It would be well to let the 
girls copy them into their exercise books one by one as they are 
given, in order that they may be committed to memory. 

The hints are given here in brief. The teacher can make her 
own running comments as she dictates them. 


J. Hints FoR SHOPPING 


1. Make out a list of what you want, and do not be 
persuaded to buy other things merely because they appear 
cheap, an “ will come in for something.” 

2. Always buy with ready money. . 

Point out that with ready money in hand one is inde- 
pendent. If this shop does not suit we can go to another, and 
so we are always able,to buy in the best market. But those who, 
run bills are tied to one shop-keeper, and he will always 


smake them pup for the accommodation by charging higher 
c 


prices than his goods ure worth. Cpe ; 
In this corection warn the girls especially ‘against the=—- 
weekly tally-manm—the worst of ail forms of credit. Mansy 
a woman, by foolishly listening to the persuasion of the tally- 
man, has brought ruin on her home and her family. She has 
purchased articles %n this way without the knowledge of >her 
husband, loping torbe able to pay for them week by week. She 
has gong on perhaps for « time, but only to,find herself Grifting _ 
into debt and difficulties, and at last the end has come. 
3. Before going to shop always consult some friend 
older and more experienced tian yourself, und be guided 


by her advice. | fe 
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4. Let good useful underelothing be your first care, 
for on this your health depends. : ; 

Point out the absurdity of spending so muchsmoney on hats 
and boniiets, dresses and jackets, that there is little left for the 
purchase of the most important of all the clothing. Yet, because 
their underclothing is not seen, many silly girls do this, and so 
sacrifice their health to outside show. 

5. Good materials may cost more, but they are much 
cheaper in the end than the so-called cheap ones. 

Show how wrong it is to call low-priced inferior materials 
cheap. They:may be got up to deceive the eye, but they 
are really not worth the trouble and expense of making into 
clothing, for they have neither warmth nor durability in them. 
Such things are dear at any price. 

6. Good flannel is made entirely of wool, as you may 
see for yourselves by fraying out a few threads of the 
material. If, on examining the warp and woof threads in 
this way, you find one set to be cotton, be sure it is an 
inferior material, and ayoid it, for it will be of very little 
service. 

Show specimens of Saxony and Welsh flannel, The 
Jirst ts the softest and warmest’ material for infants’ wear; 
Welsh flannel makes the best skin garments for aduits. 

Compare these with specimens of some of the inferior sorts of 
Slannelr- 

Lxplain that there is no economy in buying low-priced 
Slannels or Tow-priced stockings, Jor even if the material happens 
to be all wool, it can only be shoddy wool at the price. 
Lt will not stand the wear and tear, and repsated washing. 

Low-priced stockings, even while they do last, are a 
Source of constant discomfort and aimoyance, for they are 
always badly shaped, and the roughly: made seams are 
sure to chafe and blister the feet, 

Show specimens, if possible, for the girls to ecamine. 

7. Calico is best tested by rubbing it in thé hand. 
If it is an inferior material, a white powdery substance 
wilk fall out of it as it is rubbed. This is a dressing 


made of British gum; it is laid on the inferior kinds of 


¢ 
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calico te deceive the eye by,filling up the spaces ‘between, 
the loosely-voven threads. i 

In’ good cajico there is very little of this dress, the 
fabric is closely woven and smooth, and the selvage on * 
either side is straight and even. 

Unbleached calico isea very serviceable material for 
underclothing, and it is much cheaper than the white, 
bleached cloth. It must, however, be washed before it is 
made up, as it always shrinks when it is first washed. 
| Show specimens of all these, and let the girls examine them 
} Sor themselves. 
| 8. In, buying prints a 
colours ”; in the cheaper 
wash out when they are put into water. 

Show some washed specimens of both. ‘ 

9, Avoid cheap finery of every sort. It always has a 
tawdry appearance, and the first shower of rain will 
ruin it completely. 


| 
} 


@ ’ 
lways insist on having “fast 
kinds of prints the pattern will 


| Il. Userut Hints Anour CLOTHING 


g good useful clothing we should 


Point out that after buyin: 
it may last a long time, be com- 


learn to take care of i, so that 
fortable to wear, and always look nice. 
1. The Outer Garments. ° 
Remind the, class that these are mostly made of some sort of 
woollen material, and their rough surface picks up and holds 
the particles of dust and dirt which are always floating about in 
the air. On wet days, too, they get gnore or less fouled with" ~ > 
mud. Nothing spoils clothes so quickly as dirt of 
any sort. a! Sk 
The dust and dirt are best removed by shaking and 
brushinge : Bade be R 
A good shake will get rid of the loose dust, but, the more 
quires a, stiff brush. to remove it. Re- « 


* closely2clinging dirt re 
mind the girls that they m ust not forget to brush the folds?and 
creases of the garments as well as the other parts. Most &f 


the dust and dirt lodges there. 


9 2 s 


302. OBJECT LESSONS STAND. 1V 


° 


Mud *mnst not be brushed off ‘till it is dry, «ad even 
then it is often necessary to Sponge the parts carefully, 
to remove the stains which the mud leaves dehind. 

Clothes must never be allowed to remain long in the 
mud and wet. As soon as they are taken off, they should 
be hung up to dry, and whens quite dry they should be 
brushed, sponged where necessary, carefully pulled and 
stretched into shape, and folded up neatly and put away. 

Benzine or turpentine will remove stains from cloth- 
ing, for both are solvents of grease. Benzine is better 
for the purpose than turpentine, because the smell does 
not hang about the clothing so long. 

2. The Underclothing, 

All body-linen must be frequently changed and washed. 

Remind the class that just as the ower garments become 
fouled with dirt and dust Srom outside, so the underclothing 
also becomes contdminated “with the perspiration that oozes 
through the skin from the inside of our bodies, 

Lead them to tell that this perspiration is not merely 
water—that it contains bad poisonous Matter, which the 
skin throws off, so that it may not do harm inside the body. 

Tell that this body-dirt (as we called it in our last yeas 
course) soon begins to decay, and it is that which makes’ people 
smell so offensively when they do not change their under- 
linen frequently, ‘ 


Laplain also that the clothing itself suffers ip it is worn too 


long, for then the dirt becomes so Jixed in it that the material 
is rubbed thin by the laundress in her efforts to remove it, 
~The under-garments.worn during the. day should be 
taken off, and others put on for the night. 

Those which are taken off should be hung carefully over 
a chair-back or the foot of the bedstead te air during the 
night, ® ; ‘ 


a» 
TH. A'Srrren in ram saves Nine 

Write the ol proverb on the 
what it means? as follows -— ° 


Mackboard, and explain. clearly. 
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_1. Mend a thin plage ora yent in the garment ‘As soon as 
it is discovered ; that will prevent it from becoming an 


unsightly hole. . 
Warn the girls especially against the slatternly habit which 


some have of pinning up a rent with a pin, and leaving it for 
some more convenient opporignity. Very frequently the oppor- 
tunity does not arrive, and it is no uncommon thing to Jind 
thriftless people of this sort with their dresses torn and pinned 
up in many places. 

2, All articles except stockings should be mended 
before they go to the wash, because theawashiyg and 
rubbing would be sure to stretch the holes and make them 
larger, and then the task of mending would be much more 
difficult. 

3. It is well not to wait for stockings and other woollen 
things to wear into actual holes before darning them. If 
they are carefully and neatly darned in*the thin weak 
places, the darning will strengthen them, and prevent 
them falling into holes, and so the stitch in time will 
not only save nine, but will make the articles wear much 


longer than they otherwise would. \ 


2 
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SECTION II].—WASHING 


Lesson XXX 
PREPARING FOR THE WASH 


Provide for illustration a piece of clean white calico, similar 
pieces of the same material stained with ink, iron-mould, paint, 
coffee, wine, or fruit; a basin of milk, some salts of lemon, 
horax, common salt, and chloride of lime, a kettle of boiling 
water, and some common washing-soda. 


I. Inrropuction 


Commence by reminding the children that in their last Yesson 
they learned how to take care of their clothes; and clicit’ that 
one of the ways of doing this is by keeping them clean. 

Lead them to tell that a good brushing is sufficient for some 
of the garments ; others are made of materials that will wash, 
and. these are changed’ and washed regularly. fi 

Call upon them to explain why it is necessary to wash our 
clothes at all. 

They are made dirty with dust and: dirt from without, 
and perspiration from within the body. 

Remind them that we do not notics the dust around=us except 
on dry windy days, although the air is always? laden with it. , 
Point out that, if we leave a room ever so neat and tidy, tee find 
it necessary after a time to go round with the duster, because 
tne dust from the air settles on the furniture. : 
Tell that its the same dust ‘which settles on our hands 

F 4 F 2 as 
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and face, and makes, them dirty—i ts the samé dust thae 
makes our clothes dirty. 

Hticit that , the dirt which comes from within the, 
body in the form of perspiration, and souks into our® clothing, 
is worse than this outside dirt, because it is poison 5 
matter. ° 

Tt would be well at this stage, without entering into any 
details connected with the sebaceous glands or the structure of the 
skin (subjects which are reserved by the code for the next year's 
course), to mention that other matters are thrown off from the 
surface of the body besides the perspiration. © ° 

The children already know that the skin consists of two layers. 
Tell briefly that the surface layer is of a scaly nature, that 
these scales are constantly being rubbed off in little 
particles by the clothing, and that, like all other dead matter, 
they at once begin to decay. Decaying, matter of all 
kinds is poisonous. : 

Explain that besides this there is always a certain amount 
of greasy, oily matter oozing through the skin, It is this 
oil which makes the skin soft and supple, and prevents it from 
cracking ; but if i is allowed to collect on the skin and the 
wuderclothing it soon turns rancid. It is the smell of this 
rancid oily matter which makes people with a dirty skin and 
dirty clothes so unbearable. 

> ” 


IL SorvG AND MENDING = * 
« 
erstand the reason why our 


Now ‘that* we clearly und 1 
11 proceed to deal with the 


clothes must be washed, we wi 


work of washing. » d j a 
1 connection with this is that 


The first thing,to notice ir i : 
round other dirty things besides 


as cach washing-day comes 
clothes have ta be washed. : 
Leal the girls themselves to enumerate’ such things as bed- 
ilts, wi curtains, table-, 


linen, blankets, «’ @ 
, lusters, and house-cloths. 5 


lihough vhese things must'be washed as 


it 
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well as thé actua! clothing, theu are nat all made of the same 
material, und some are much dirtier than others. 

The soiled articles could not be washed, all togecher 
because—= 

1. Different materials require different treatment. 

2. The very dirty things would spoil the colour of 
the others. 

What, then, must be the first step in preparing for the 
wash? To put the different sorts of articles into 
separate heaps, so that they may be washed separately 
from the rest~ 

Explain that this is called sorting the things, and pro- 
ceed to show the principle on which it is done. The teacher 
should write on the blackboard the name of each heap, and call 
upon the class to give individual articles belonging to it. Let 
the children make a list of these as they are named. 

1. Fine thing'’s—(IVhite shirts, cuffs, and collars, and 
laces.) 

2. Table-linen. 

3. Bed and body linen.—(Jncluding sheets, pillow- 
slips, night-dresses, and bed-room towels, in addition to the 
ordinary day garments.) 

4. Handkerchiefs.—(Vhesv, although they belong to the 
Jine things, must be washed separately, because of the unpleasant 
nature of the dirt in them.) ° 

5. Prints and other coloured things.—(Children’s 
frocks and pinafores ; print dresses and aprons.) 4 

6. Flannels.—(/Voollen materials of all sorts except 
stockings.) » 

7. Socks and stockings. 

8. Coarse things —(Such us vourse aprons, kiteher: 
is dusters, etc.) , 

vemind them neat of what was seid in the last lesson about 
the stitch in time that saves wine. Tell that the thrifty house- 


wife always takes -this opportunity of attending to any article’ 


that requires mending. Why ? 


This does not apply to socks and stockings ; they wre 
chouys mendéd after they are washed. 1)? 


° 
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° Ill? RemoVvinc Sraws 


Point outgthat it is no uncommon thing for the clothes, 
table-linen, and. other articles to be stained and Spotted by 
accident, sometimes with ink, sometimes with paint, fruit,” 
tea and coffee, iron-meuld. 

Explain that these stains must all. be removed before the 
things are put into the water to be washed, as the ordinary 
washing will not remove them. The soap used in the washing 
would only help to fix them more. 

It is best to remove all stains, if possible at the time 
of the,accident, for if they are left long without being 
attended to, they are likely to become fixed, and then the 
strong measures that have to be taken tend to destroy 
the material. ° 

If they haye not been dealt with, before, they must 
receive special attention at the time of Sorting the clothes. 

Let us notice some of the methods of removing the 


various stains. 

Tt would interest the girls 
experimentally. 

1. Ink and iron-mould. 

(@) Ink stains.—Spill some ink on @ piece of calico, and 
while it is still wet, put t into a basin of milk. -d/ler 
allowing it to soak for a minute or so, let one of the girls come ~ 
to the front and rub it in her hands, The stain will quickly 
begin to, disappear, and if the material is squegzed out and. 
vinsed in clear water, scarcely any trace of it, will be lefts « 
Milk will often remove @ fresh ink stain. ‘ 

Now show a similar piece of calico with an old dried 
ink-stain on i. Pheplain that milk would not? remove this 
stain, as it did the other, because it has had time to become 


fixed im the matsrial. © 
Wet the,stained part all over with cold water, «stretch i 
* fightli over the top of the basin, and rub it-well with salts of 
lemon. Zhat done, pour warm water over it slowly and carg- 
‘ully, and as the water trickles through into the basin theestain 


“A disappear. 


if these operations could be shown 


e 
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» () Iron-mould.—This, like the ld ink-stain, is best 
removed with salts of lemon, but in both cases the salts 
>f lemon must be used sparingly, for it is an-acid, and is 
likely to rot and destroy the material. 

Wet the iron-moulded part of the material well, and stretch 
it over w basin of boiling water. Then rub the salis of lemon 
on it, and afterwards pour boiling water slowly and carefully 
all over the place. The article must be well rinsed in warm water 
to get rid of every trace of the destructive acid. 

2. Fruit and wine stains——These, like most other 
stains, are easier to deal with as soon as they are made, 
than if they are left to dry, and become fixed in the 
material. 

Rub the stained part well with salt, stretch it over w basin, 


and pour beiling water over il. Salt will remove a fresh 
fruit stain. 


Tf the stain is allowed to dry, it may be removed with 
chloride of lime. 


Show some of the powder. The children have been made 
familiar with it in the lesson on bleaching. Tell that it 
removes the stain by destroying the colour; but that 
wiless it is used with care, it will destroy the material 
too. j 

The powder itself must not come into contact 
with the material. f 

Make a very weak solution of it, filter the colution in the 
usual way through blotting-paper, and dip the stained. part in 
the clear filtered fiquid, allowing it time to act thoroughly 
sotked. It must then be well rinsed in boiling water. 

3. Paint.—Turpentine is a solvent for the oily part of 
the paint. “ It removes the stain by’dissolving this oil: 
It is the best thing to use for grease stains of all 
kinds, , ; 

4. Toa and coffee stains.—A little bocex dissolved 
in boiling water is best for this. The stained part should 
he stretched over a basin, and the boiling water poured 


gendy and slowly over it. -Borax removes tea and 
coffee stains. ; 


We will explaim the reason 


9 o 
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al last step in the preparation is to lay the elothes in 
soak. 
Explain that this is gor the purpose of loosening the 
dirt, so as to make the actual work of washing easier ; and 
proceed to deal with the following points, one by one -— 

1. Hot water must never be used for this; it would 
fix the dirt in the things instead of loosening it. Cold 
water will do for ordinary things, but tepid water is 
best, especially for those that are very dirty. 

9, Soda is very useful in helping to loosen and 
dissolve the grease and dirt ; but it must not be used 
for the fine white things, as it would turn them 
yellow. For these things a handful of borax is put into 
the water instead of soda. ; 

Explain that even in using soda for other things care is 
required. 

The solid soda itself should not be thrown into the 
water with the clothes, for i would cause them to rot of it 
touched them. It must be dissolved in boiling water, 
and then the solution must be left to get cool before it 2s used. 

3. Those parts of the garments which are the most 
soiled, such as thé collars and wrist-bands of shirta, should 
be well rubbed with soap before they are pressed down 
into the water. 

4. A handful of salt th 
the handkerchjefs are to soak zyill m: 

yash. 
$i 5, Flannels and eoloured things are not to-be soaked. 
for this in another lesson, . 


. e . . 
rown int@ the water in which 
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Lesson XXXI 


WASHING-DAY 
2 
The teacher will require specimens of common soda, borax, 
washing and soap powders, a small article of some sort that has 
been washed and dried without rinsing, some stone-blue and 
a blue-bag, a basin of water. 


I. INTRODUCTION 


Coumence with a brief recapitulation of the last lesson so far 
as the preparatory work of sorting and soaking 8 concerned. 
Hlicit from the class the reasons for both operations. 

Point: out that, if, the soaking is to be of a ny service in loosen- 
ing the dirt, it will require time. Tell that the clothes ought to 
have a good twelve hours’ soaking fo make them ready for 
the wash, and show from this that all the work of preparation 
must be done, not on the washing-day itself, but the day 
before. 

Show too the wisdom of the good house-wife, in commen- 
cing her work early in the morning, Jor then she has a 
better chance, not only of clearing off the actual washing, but 
of getting the greater part of the things, if not all of 
them, dried during the day. « 

This explains why she does not consider her work of 
nreparation over, till’she has filled the copper and Jaid the 
fire in readiness for the riext morning. 

Tell that in every well-requlated home washing-day always 
comes early in the week, and for ‘u similar reason. IE 
clears the dirty clothes out of the way, and also gives ample lime 

for the other necessary operations a mangling, ironing, and 
airing. @ 

The last operstioi (airing), which is so essential to 
the health of the whole family, is very likely to be 
neglected, if, through thriftless habit the washing-day is 
put off till late in the week. 


> well, till thé dirt is removed. 
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cd us now turn our attention to the actual work 6éf 
washing-day. : 
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I. WASHING 0 


Elicit from the class tht the first step will be to light the 
copper fire which was laid in readiness the night before. 

While the water in the copper is getting hot, the clothes 
that were left in’ soak should be wrung out loosely, and 
placed to drain, while the tubs are got ready. 

Tell that the usual order of the wash i8 as fotlows -— 
flannels, stockings, coloured things, fine things, table- 
linen, bed and body linen, and coarse things ; ut 
explain that, as flannels, stockings, and coloured materials require 
special treatment, we shall for the present leave there out of con- 
sideration, and confine our attention to theyrest. 

Firsting. This is the name which is commonly given 
to the first process. 

(1) The clothes, 
are put into the tub, 
the copper is poured on them. 
cooler as it touches the cold wet. 
hands can bear the heat, the work of w 
mence, as follows ;— 

(2) Soap the things on 


which were left to drain after soaking, 


and some of the boiling water from 
This of couxse becomes 


things, and as soon as the 
ashing may com- 


the outside and rib them : 


urn the garments, one by 
pty the dirty 


(3)>When this is done, t' 
one, wring othem out of the water, and em 
water away. ¢ ‘¥ 

In connection with this, impress upon the girls that — 

(a) Only a few’ articles should be put“into the tub 
at one time, af it %s impossible to wash w heap of things 
properlip: ® 4 5 } 

(i) The copper must be filled up again évery time | 
water is taken out of it, or there will he ho more hot water for 
the next part of the work. a 

(c) The clothes are ta be rubbed, and not their 
hands, ‘ Seid 


e ° 
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Tell that if they rub the clothes with their hands, instead 
of rubbing one part against another, they will not only rub 
them into holes, dui they will rub the skin off tkeir 
hands a5 well. 

Seconding, Put the clothes into the tub once more, 
fill up with more hot water fron: the copper, and repeat 
the process—this time soaping and rubbing the things on 
the wrong side. 

This finishes the washing. Tach article must next be 
wrung out and placed ready for the next process— 
boiling z 

Before leaving this, point out the necessity of emptying 
the dirty water out of the tubs cach time, and supplying its 
place with fresh hot water from the copper, in readiness for the 
next batch cf articles. 

Lazy people, who to saye themselves a little trouble 
wash one batch of things after another in the same water, 
can scarcely expect their clothes to be a good colour. 


They actually wash the stain of the dirt from one 
article into another. 


Ill. Borne 


Before putting the el 
hot water out of it to fi 
its place with cold. : 

Liaplain that this & done not only to provide mare hat water 


to -wash the other things, but because it world fix the dirt 
in the things instead 


boiling water, 


The water in the copper is only warn (not hot) when 
the clothes are put into it, ; } : 


Washing-powder, soda-solution, an{ - shredded 
Soap are added tothé water to soften it. 


The children have been made Jamitar with all. the washing 
aids é the carlier lessons, 7 


As‘each garment. is put into the water it is pressed 


othes into the copper, take enough 
Il up the tubs, and at® once supply 


of removing it, if they were put into 


=>: 


\ ° 
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down avith the copper-stick,sand the water is then left to 
come to the boil gradually. . 

Baplain that in this way all the dirt stains that still, 
remain after the washing are boiled out, and the Mothes are 
kept a good colour. 

They should boil for aout a quarter of an hour or 
twenty minutes—not longer, for that would turn the 
things yellow. 

As the boiling goes on, the clothes will be forced up 
continually above the surface of the water, and they 
must be pressed down from time to time with the copper- 


stick. 
TV, Rinsine 


When the boiling is over, each article is lifted out of 
the copper with the copper-stick, and left to drain. 

When mostof the copper water has drained out, the things 
are thrown into a tub of clear cold water, and moved 
about in it, to remove as much of the soap and soda 
We call this the First Rinsing. , 
le of some sort, that has deen washed and 

As it is handed round the class, the 
disagreeable smell of | 


as possible. 

Show a small artic 
driedwithout rinsing. 
girls will at once detect the strong 


soap which still clings to it. é ’ 
One object of the rinsing is to get rid of this soapy 


smell. . - . 

Remind them next of the destructive power sof soda. If 
the soup were left, in the clothes through careless rinsing, the 
soda in it would soon cause the material to rot, for it is 
very destructive t6 the fibre of all cotton and linen 


fabrics. © 
«therefore, for the sake of economy. 


Rinsing is nezessary, c 2 
Tt saves the®material from any injury which the soda 
‘ ry 


might cause. x 
are removed from the 


‘After this first rinsing the things 
awater, wrung tight and shaken out ; and then they shave 
to undergo a Second rinsing. edhe 


r By) 


’ 
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* The rinsing water this time is made blue, by squeezing 
the blue-bag in it; and. this is why the process is some- 
. times called Blueing. o ‘ 

Lead®the children to tell that another of the bad effects 
of soda is that it turns cotton and linen materials 
yellow. 2 

The object of the blucing is to get rid of the yellow 
tint, which the soda is apt to give the clothes, 

Laxplain that very great care is required in this process, 
because although we want to get vid of the yellow tint, we do 
not want tc: make the clothes blue. 

Tf the blue-bag is properly used, the clothes will be a 
good pure white. 

The amount of blue in the rinsing water will be just, 
sufficient to destroy the yellow tint of the soda, that is all. 

If too much blue is used, we do not merely get rid 
of the yellow tint, but 
we actually dye the 
clothes blue, instead 
of making them white. 

Tf the blue is not well 
stirred up in-the water 
before the clothes are 
put into it, they will 
come out disfigured 
with stveaks and 
spots of blue. - 

Show the children, by 
squeezivg a blue-bag into 
@ basin of water, how to 
test the colour. If a little 
of it wien taken up in the 

“hand jas the blue 
appeararice of the- 
sky, it is fit for use as 
sinsing water. Tt would 
« good colour, without 


make: the material rinsed ine if 
making it too blue. 


° 
cy ° 2 
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Showa the result whey too mach blue is used. 
N thing remains after the blueing process but to wring 
the avticles oug very tight, to remove as much of the water , 
as possible, and then they are ready to be hung ott in the 


drying-ground. 


\ = 
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Lesson XXXII 


HOW TO WASH ° é 


eA . . . 

Articles required for illustration : a fine lace collar, a small 

brush and a washing-board, a handkerchief, a piece of new 

flannel, specimens of hadly-washed prints, 2 well-cared-for print 
° 


pinafore or apron. 
5) 


J. INTRODUCTION 


Lead the children to recapitulate, step by step, the various 


processes described in the previous lesson. 
This done, explain that all. articles of household, linen, bed 
and body linen must undergo the same treatment of soaking, 
washing, boiling and rinsing. 
We must now turn our attention to the way of dealing 
with the rest of the articles which require washing.” i 


° 


' 


II. Fine THINGS, 

Fllicit tha unger this head are> included white shirts* 
cuffs, collars, muslins, an! lace articles, of all sorts, and, 
generally speaking, all. euch things Ws require to be hept spotlessly 


white. ° ° One, 
Pointoout that, these things are all much more delicate im 


feature than, the ordinary household linen, and that. therefore 


“they require separate treatment.” » ms 
Here is a lace collar. Would you recommend soaking 


for this before it is put into the wash-tub? Yes. e 
Why? Because the soaking would’ looeny the 


o 
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« dirt, and it would not want so munch hard rukbing to 


move it. 


2 © 
. _ What would you put into the water to assist in Ieosen- 


ing thecdirt? Some borax. 
Why not use soda? Because soda would help to 
destroy the fine material, ant turn it yellow. 
__ Explain that in the washing itself these Jine things must 


have the most careful handling. Hard rubbing would 
tear and spoil them. 


It is advisable to tie them up in a muslin bag before 
putting then: into the copper to boil. This will save them 
from all chance of iron-mould, and also protect them 
from the scum which rises to the surface of the water as 


the boiling goes on. This scum would turn them a bad 
colour if it settled on them. 


ILL Pocker-HANDKERCHTEFS 


Pocket-handkerchiefs really belong to the fine things, 
but the uses to which they are put make them so disagree- 
able to wash that they require separate treatment. 

You remember, to begin with, that we soak them by 
themselves in salt and water, because the salt helps the 
nasty stimy dirt to slip more easily out of the material. 
They should be moved to-and fro in the svaking-water, 
and wrung, out loosely with as little handling as possible, 
after which they shdtild be washed by themselves, or better 

still scrubbed lightly‘with a small brash kept for thie 
purpose. 

Point owt that the scrubbing must*be done with care, 
becayse of the fine delicate nature of the méterial. It as best 
done by holding the handkerchief in ‘one hane, 
lightly in one direction with the other, « , ‘ 

Spread a handkerchief on a washing-board and show how 
this should be done. 5 é 

Fhis partial cleansing of the handkerchiefs should 
always be carried out first of all, because when they 


[- yf gg 


and scrubbing it 
a 


\ 
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have been cleansed from that unpleasant dirt,“they ve 
ready, to go into the regular wash ‘with the other fine 
things. x ; 

s 
TV. WooLLENS 

Call upon the class to enumerate the various articles of cloth- 
ing made of wool, such us under-vests, flannel petticoats, 
chemises, drawers, socks, and stockings. 

Point out that woollen materials of all kinds are looser in 
texture dhan other materials, that their threads are, more 
easily pulled apart and broken, and that the surface 1s 
covered with a soft woolly nap. ‘Show this in a piece of new 
flannel. 

Explain that these woollen garments are the most im- 
portant part of our underclothing, and cost more money 
than any of the others. Tt is of course necessary to get the dirt 
out of them, but in doing this every care must be taken not to 


spoil them. ! 
Nothing so soon spoils flannels and woollen materials 


of any kind as pad careless washing. } 
Tn washing these things the following rules must be 


= 
= 
& 
= 
= 
o 
i=} 
eS 
+ 
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2. 
3. No soda is to be used in the water. 
‘L. They are not to be rubbed or wrung out. 
5, They are not to be boiled. ° tae 
-  Paplain that such treatment, elthough suitable for othe 
materials, would cause flannels to shrink up, ad become 
‘matted into « thick hard sort of felt 
Te would to a targe extent destroy the porous nature of 
the material, whish is one of its most important properties. E 
Show spactnens of flannel which have been spoiled by im- 
' proper washing, ul compare them with others which have been 
washed in accordance with the above rules. : 
The proper Way to prepare for washing flannels is ‘to 


cut thin shavings of soap into a basin of hoiling water, 
\ ° 


cy 


’ 
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and whei the soap is all dissolved, pour it into a ¢ub half 
filled with tepid water. ; 

If this is stirred about with the hands a lather soon 

* forms, and the flannels are put straight into this without 
any previous soaking. « 4 , 

There must be no rubbing, The articles are dipped 
up and down in the water, and pulled loosely through 
the hands. This is quite sufficient to remove the dirt 
from these loose porous materials. 

When most of the dirt has been got rid of in this 
manner, the slirty water should be emptied away, and the 
same kind of washing repeated in a second lather, till 
the things look clean. 

Nothing more is to be done except to rinse the 
articles one by one in clear lukewarm water, to get rid 
of the soap. 

They should tien he squeezed through the hands to 
press out as much of the water as possible; but they must 
not be wrung. 

A good shake afterwards will help to bring up the 
woolly nap, und then they. are ready to be hung out to 
dry. 

Explain that for flannels, as well as other things, open-air 
drying is the best. If, through bad weather, they have to be 
dried in, the house they must not be put too near the 
fire, us that would cause them to shrink and became hard. 


Stockings are washed first on the outside, then 


turned inside out and washed again ; after which nothing 

semains but to rinse them in clear lukewarm watér, and 
n. . € 

hing them out just as they are to dry. 


f P 
Y. Prints anp CoLourED Tuincs 


Coloured things require as much care as: flannels, not 
for the sake of the material itself, but to preverit the 
colours from running. . ° 

« Observe the following rules :— 


1. They mast not be soaked previous to washing. 


c © a 


—— 


table, 2 sheet for foldin 
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4 ze Neither soda” nor washing powder*must 
ised. ; 

3? They must not be boiled. 

4. They must not be kept too long in the water. 

5, The water must not-be too hot. . 

SG. They must be wrung out very dry, and dried as 
quickly as possible. 

7. They must not be hung in the sun. 

Point out that all these precautions are necessury 
the colours from fading. : 

Show specimens of prints in which the coloyys have faded 
washing, ond compare them with an apron or 
pinafore which must have been washed many times, and yet 
retains its bright colours, because it has been treated properly. 


Tell. that the great seoret in washing these coloured things is 
le, so as to ‘remove all 


to get the work over as quickly as possib 
the dirt without giving the colours time to fade. 
Buplain that, like flunnels, they should be washed in @ soap 


lather. 
They should be washed quickly 
aud then on the wrong, and aflerwe 
water. 

Tw rinsing prints & little salt or vinegar added to the 
water will help to fic the colours. 


to prevent 


through carel 


first on the right side, 


urds. rinsed in clear cold 
) 


° 


Lesson XXXIII 4 
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> DRYING AND FOLDING ; 


ing articles for illustration :—a linen 
some article of underclothing which has 


Provide the follovwi 
an white cloth for the 


cloth, a basin of water, 
been washed and, left roygh dry, & cle 
ngs j 


L Dryinc ° ° ] 


1. Introduction —!’ niroduce the new subject by leading 
the girls to tell from their own Apservation at hone on washing: 
ae FS 


7 


bey 


? 
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day that r,.other is always more, anxious about the drying than 
about the actual washing of the clothes, ' 

Point out that this is the natural result of, a climate like 
ours, and. proceed to show the reason why. 

We see the wet clothes hang out on the lines, and we 
know that after a time they wil be taken in quite dry. 
But what happens to them as they hang there ? 

Why do they get dry? What becomes of the water 
that isin them? Let us see, 

Dip a cloth in a basin of water, wring it out, and hang it 
in front of the-fire. 

Call attention to the vapour rising from it, 

What is going on? ‘The water in the cloth is being 
evaporated or changed into vapour. 

What becomes of the vapour? It disappears in the 
air. 3 
When will the cloth be quite dry? When all the water 
which is now in it is evaporated. 

Compare this with the pwvements on a wet day. When the 
rain ts over they become dry again, because the water changes 
into vapour and disappears in the air. 

Leming the children that sometimes the pavements dry up 
very rapilly after the rain, but on other occasions they remain 
wet for a long time. Why is this? 

Luplain that evaporation can go on Galy when the air is 
dry. Dry air ig very thirsty for moisture, [1 changes 
water into vapour wherever it meets with it, and sueks up or 
absorbs this vapour as it flies off. This is why the vapour 
szems to disdppear, rm 

On a dull wet day the air is already rull of moisture, 
and cannot take in any more. Little or no evaporation 
can go on—the pavements remain wet, 0 SS 

On such a day clothes will rot dry out of doors, 
but even on a very cold day they will dry quickly, pro- 
vided there is a keen dry air about. i 

A:light breeze, without too much sun, is the best 
weather for drying. ; 

2. Indoor-Drying.— lia that sometimes, owing to the 


‘ must* settie on 
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bad weegher, the drying has to ve done indoors, Tél that ed 

should never be done except under compulsion, for clothes 

whic wre dried, in the open air are always fresher, sweeter, 

and purer—better in every way—than those that areedried in, 

the house. U 2 

Drying in the house ie bad for the clothes, and bad 
for ourselves as well. 

The clothes, instead of smelling sweet and fresh, as 
they do when they are dried in the open air, never scem 
to quite lose the smell of the soap-suds. 

Flannels and coloured things are very «liable ,to he 
spoiled through being hung too near the fire when they 
are dried indoors. This will cause flannels to run up 


and shrink, and become hard; and it will fade the 


colours of prints and muslins. " 
Picture the discomfort of the home with wet clothes hanging 
about, and then point out that it is not only unpleasant but very 


unhealthy, for rheumatism and colds are almost sure 
to follow, because of the damp which fills the air of the 


house. 

Whenever, through the compulsion of bad weather, the 
clothes have to be dried indoors, the drying should always 
be déne in one room, which should be kept closed and 
have a good fire burning in it, in order to get it over as 
quickly as possible. > 

3. Hints.on Drying. ; 

(a) The clothes should always be hung on lines, never 
thrown across bushes, hedges, or palings, 
. Show the “reason for this by setting one of the girls to ri 
the piece of branch with a damp white cloth, and then hold up 
the cloth before the class. > 

Where did allo this dirt come from? Tell that there, are 
always smuts from the chimneys, and other particles of 
dirt, and dust, floating about in the air, and some of these 

the bushes and palings. They would, 
make the clean clothes dirty again, and so spoil all’ the 
* 2 
‘a great risk of getting. the 
) x 


work of washing. ‘ 
Point out too that there is 
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ethings torn by the lushes anf palings if the wind is at all 
strong. 

Tell that careless people often spoil their own work, even 

“when they hang the clothes out on lines, because they do not first 
take the trouble to see that the-lines and the clothes’ pegs 
are quite clean, ‘ 

(6) When no longer required the lines should be taken 
in, made up into a coil, and hung on a peg in the wash- 
house, This will not only keep them clean till they are 
wanted again, but will also save them from rotting 
through expesure to the weather, 

‘For a similar reason the pegs should be collected up in 
a basket, and not thrown on the ground when the 
clothes are taken in. 

Tell that care is required in hanging out the clothes. The 
great object is to hang them so that the water may drain 
out of them, and the air blow through them without any 
risk of getting the things torn if the wind is strong. 

(c) Hang up each article separately, body -linen, 
pillow-slips, etc., inside out,. just as they are left after 
washing. 

(7) Shake each article out well before it is put on 
the line. 


(¢) Articles of body-linen should be hung up by the 
thickest parts, because there is theti less risk of their 
being torn in the wind, and it gives the water a better 
chance of draining out. 

(f) Thréad cuff and collars and other small things 
‘on a string through’ the- buttonholes, and tie’ them up to 
the lines. This saves pegging them up one by one. 

(9) Peg up stockings Separately by the toes, 

(h) Sheets and tablecloths should be pegged up by the 
two hems, so that they hang like a sort of bag. The 
wind in this way blows through the bag, and soon dries 
them. > > 

(i) Prints and other coloured things must not be hung 
ia the hot sun or they will quickly fade. 


(2) Wooden pegs, not Pins, should he used to faster 


\ ° 
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a lanes to the lines, foy pins are very likefy to teare 

(§ When the lines are full, prop them up well with 
tall poles. his will not only save the large artieles from. 
dragging the ground, and *being blown against walls“ 
and trees, but will also dioist them up well into the air. 
The more air they get, the sweeter and whiter they 
will be. ; 

Remind the girls that the flannels, stockings, and 
coloured things «re always washed first, and explain the 
reason. The woollen material of the flannelsoand sfockings 
takes longer to dry than the calico and linen articles— 
ihe coloured things must be dried as quickly as possible 
to prevent them from fading. Hence these things are washed 
jirst and hung out in the early part of the day. 3 


A 
II. FoLupInc 


Blicit from the class that. the clean rough-dry clothes, after 
they are taken in from the lines, have to be mangled, and ironed 


to give the material a smooth glossy surface. 

Toll that before this can be done each article must be 

neatly and carefully folded, and proceed to show (cxperi- 

mentally af possible)*how this part of the work is to be dune. 
Spread « glean white cloth on the table, and impress 

upon the girls the necessity of having clean hands for the 

work, ° “ 

. Lake somé rough-dry article ofebody-linen. Show that 4 

has been dried én the wrong side, and that therefore the 

jirst step must be to tarn it. Do this, shaking it out well 

e at the same time. 


‘and pulling it into shap ¢ h 
Call attention, neat te the basin of clean cold water 
which standg cm the table, and show its use by sprinkling 


* some of tt of the garment with the hande  » 
Bacplain that all articles require to be damped ih this 


way. If they were left dry, the mangling and ironing would 
‘not smooth them. ci) an : 


2 U 
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4 
» It wot amuse the girls to hear how John Chinaman does 
this purt of the work. 
Laplain that in America most of the washing is dane by 
Chinese daundrymen. Instead of dipping their hand into the 
i. 2 


basin and sprinkling the clothes as we do, they take the water 
into their mouths and 4; 


low it over them in a streate. * 
Proceed neat to fold up the article neatly and evenly on the 
. buble taking care to fit corner to corner, und seam to 
seam. Jhex that is done, show that it is Jolded up very. 


4 


proceeti. to tell 
mangled fir: 


f 
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F A ' oven é 
close and tight. xplain¢hat all articles must be treated? 
in this way, and then left to stand for some time, before they 
are mangled orgroned, in order that the damp may spread 2 


uniformly through them. Unless this is done they wil? not look 
O 


well after the mangling. 
! Sheets and tablecloths®require two people to fold them. 
They should be well shaken and stretched, and the corners 


folded carefully together. 
All flannels should be folded as soon as possible after 


they are brought in, as this prevents them from getting 
creased. 2 e 


Lesson XXXIV e 


e 
MANGLING, IRONING, STARCHING, AIRING 


a clean linen collar, some 
a kettle of boiling 
a white shirt, a 


Have ready at hand for illustration 
starch, a basin, a jug of cold water, and 
water, some borax, turpentine, white wax, 
newly-mangled article of some kind. 


J, Maneuine AND IRONING i - 
2 more to the work of folding the 
much care is. necessary 

C) 


in thas. ‘ ‘ 
° Clothes that gre carelessly foléed can never be made £0 
look well, because good mangling and good ironing 
Uepend upon good folding. oo 

Why is it necessary to damp the clothes? Why is each 
article felded up very tizhtly, and left to stand for a time 
before it isgpat into the mangle # . 
Ajier v@freshing the memory in somes such way as this, « 
, 1 that all table-linen and body-linen ought® to be 
st and ironed afterwards, as this gies the 
er appearance than they mould ges from 

e 


Commence by referring one 
clothes, qnd lead the girls to tell why so 


things a much bett 
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“either mangling or ironing alene, and makes then last 
clean longer. P 
Explain that as a rule the bed-linen is ont» mangled; but 
wherever tt is possible these things too should be ironed afterwards, 
© for like the other articles they avways look much better for it. 
The mangling process is no déubt familiar to most girls, 
Describe briefly the old-fashioned mangle, with its smooth bed 


Ir 


ail rollers, and the great hdavily loaded chest aoliich moves back- 
wards and forwards over them. Show a picture if possible. 
Tell that it is the pressure of this heavy weight passing 
over ‘he rollers which gives the mangled artiiles their smooth 
glossy surface. ; : 

Flannel petticoats and underskirts should, be ironed 
after they come from ‘the mangle ; but the iron mus} only 
be moderately hot, as flannel easily scorches. 

‘Hendkerehiefs are not mangled. They should he} 
damped dow), and ironed damp, as this gives them a 


_ used, and 


-maide. 


os; 


. 
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glossye surface, and makes them very sm6oth and 2 
pleagant to the touch. ‘ 
: c 
As) 
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Il. STagcHING 3 2 


Show a clean linen collaP. Elicit that this article has been 
ironed, but before it was fit to tron it had to undergo another. 
process—starching. ‘ 

Leal the children to enumerate the various articles which 
have to be starched before they are ironed, such as the Tinen 
fronts and wristbands of shirts, laces, cuffs,embroidery 
and frilled things of all sorts, muslins and window- 
curtains, print dresses, aprons, pinafores, and table- 


linen. 

Tell that the object of starching those things is (a) to make 
them stiff, (b) to give them smooth glossy appearance, (c) 
to help them to keep clean longer than they otherwise would. 

1. How to prepare the Starch. 

Point out that in the starching as well as m the washing, 
cach article requires its own special. treatment, and this explains 
why starch is prepared in two ways in the laundry. . & 

Cold-water starch is best for ghirt-fronts, collars, 
and buffs and all linen articles ; poiled or hot-water 


starch for prints, muslins, and lace things. 

(a) Cold-water starch. Jia some starch with cod water © 
in a basin. Show that it is casily made, but wt is necessury 
to sce that it as smooth like cream, and entirely, free from ~ 


8 
e 
yed in boiling water ayfd 


lumzs.. , i 
> A little borax should be diss 
his helps to whiten 


ndded to the starch when cold, as t! 


the linen. 


’ e 
Tyo or threesdrops of turpentine will assist the starch 
to give *the linen 


a fire gloss. Too much must not be 
i# Mnust be well stirred into the starch,-as it has 
4 


a tendency to rot the linen. Lye sat 

(b) Hot-water starch. Proceed next to show how ‘his % 
The starch is mixed as before with cold water gtd a 
afd then boiling water is added to 


. 


smooth creamy-looking paste, 
r . 
’ 
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. 
vit. Tt mest’ be kept well stirred,as the boiling water is, poured 
into it. 2 

Call attention to the change which the boiling water sérs up. 

Lhe stareh granules are insoluble in cold water ; but the boiling 
“water causes them to swell and burst open, so that the 
starchy matter in them is set Sree. 

As before, a little dissolyed borax should be added to 
the starch, and a few shreds of white wax is useful in 
preventing the iron from sticking, 

2. How to use the Starch, 

Ff this could be actually done before the class, it would be 
much more effective than a mere description. Suppose the article 
to be a white shirt, 

Lake the front Jirst, and dip it into the cold starch with one 
hand, while the other is employed in stirring and moving the 
starch about, and Squeezing the linen well to muke sure 
that every part of i*gets thoroughly wetted. 

Then wring out the Sront as tight as possible, and treat the 
wristbands in the same way. That done, put front and wrist- 
bands together, and fola up the shirt very tight, ai the 
same time sprinkling a Uitlle cold water on the other parts, 

“Tell that, like the shirt-front itself, cuffs and collars have to 
be made very stiff. The starch must be squeezed well into them, 
and then they must be folded up very tight, and loft to lie in the 
starch for about an hour before they aretironed, 

Table-linen, prints, and muslins do not require to be 
made as stiff as shirt-fronts and collars. Thinly-made 
boiled starch is used for them, they are simply dipped 
isto it and wrung out, and they are not rolled up after 
starching, but hung on a line to dry. * 

When dried they are damped down (sprinkled with’ 
clean cold water) and then rolled up tightly and left for a 
while. After this they are carefully folded ready for 
mangling, if they are to be mangled as well-as ironed. 


¢ 
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o ee 


ir o an 
oLus, 2xx1Vv MANGLING, IRONING, ETC. « * 829 
° 
. o 
Cue © g ‘ 7 
TIL Arring e 


e 

"So much Sress has been laid on the need of damping dowt 
the clothes in preparation for the finishing work of mangling and» 
troning, that the present will form a good opportunity of im- 
pressing upon the girls the more-than-equal necessity of 
thoroughly airing the clothes after those two operations 
are completed. 

Tt will in fact appeal to them more forcibly than if i were 
left to be dealt with in its natural order. : o 

Show an article of some sort just as it has come from the 
mangle? It is probably very damp—not to say wel. Tang 
it in front of the fire, and call attention to the vapour which 


rises from it. 
Tell that on no account should clean clothes b@ put on, or 


clean sheets be added to the bedfuntil they have been 


thoroughly aired. 

For our health’s sake, this p 
after washing is the most important part of the whole 
business; and yet it is very often neglected, or at best 
done ina slovenly careless manner. Nothing will more 
certainly produce colds, rheumatism, inflammation and 
other evils of a like character, than damp unaired 


clothes; and sleeping in damp sheets almost always e 


leads to fatal results. 
$ Let the “airing of the clean clothes—the ironed .. 
articleg as well as those that are mangled—bé at all times 
aniatter of serious care. In the warm sufnmer weather 
they will air ir#the bright sunshine ; but at other tithes 
.they must be hung gn the clothes-horse round the kitehen 
fire, and they should be turned about on the horse to 
make sure that every particle of damp is dried out of them. 


5 


roper airing of the clothes 
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Lesson XXXV ¢ 


° THE WORK OF IRONING 


The following articles will be required: a flat iron and a 
box-iron, picture of an ironing stove, a rough-dry starched shirt. 


I. GENERAL RULES 


\. The irons.—Show «a common flat-iron, Jt is of 

course « familicr object to all the girls. Lead them to tell that 

the troner’s first care must be 

her irons. ‘ 

She must see that they are 

(a) just hot enough, but not 

too hot, or else they will 

scorch the things; (b) 

- perfectly clean, or they will 
smudge and soil them. 

Tell that in most homes the 

_ trons are heated at an open Jive, but in the laundry closed stoves 

usually take the place of open grates, and gas is often burned 


instead of coal. ‘ 
When open fires are used the following rules must be 
observee. :—* b 


(a) The ironing fire must be clear and red-hot without. 
any smoke. : 

(4) The irons must not be put on the fire itself, for 
tly, burning fuel, besides making them black; would also. 
eat away the smooth, polished ironing surface. 

(c) They must be hung in front of the bars by« 
means of a hanger. @ 

(d) If the fire needs replenishing, the live coals. should 
We brought to the front, and fresh fuel added behind 
these, and the bottom of the grate shoult be’ well 
rakeu out, to keep up a good draught, so that tke fire 
méy burn with as little smoke as possible. 

(¢)-Each iro. must be testéd before it is used. This is 


ie 


0 < 
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best dpne by rubbing it oma cloth k Re eres 
which serves the double end on aut a 
of cleaning .the iron, and 
showing whether it is fit for 
use. ° 

Of course if it scorches the 
cloth, it is much too hot for 
ironing purposes, and must be 
stood aside for a while. 

Tell that an experienced 
ironer can easily test the heat of 
her irop by holding it up 
to her cheek. Show how she 
does it; but advise the girls that 
they had belter trust to the 5 
cloth, as they are likely to let the tron slip, gnd burn their arms. 

Show a box-iron, and explain that with this there is much 

less danger of either dirt 
or over-heating, as the 
iron itself is not pul near 
the fire. The, loose piecee . 
of iron from the inside 
(the heater) is plunged 
into the middle of the fire, 
and when if is Ped-hot ” 
it. is taken out with the 
tongs, put into the box aul = 
shut up yhile the work 
Mt of ironing goes on. en 
“i nT [ \\ Show a picture of the 
es il closed stoverwith the flat 
[pasnoreteal ~ rons ranged on e and 
rianriieenstave : 
al round it. a 

Point out the advan- 
tages ef such a stove overe 
the open sire. 

z 3 Tell that when gas® is 
used for heating the irons, it dauses them €¢\ sweat, and 


a . , 
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chis moisture will rust their smooth polished surface, 
of it is not carefully rubbed off. * e. 
2. The ironing table.—Zzplain that newf,in importence 
fo the ireus comes ihe ironing table, or ironing board. 
“Tell that it must be covered ither with thick felt, or a 
blanket folded: double, and over this a clean white 
cloth must be stretched tight, so as fo male a smovth 
surface entirely without wrinkles or creases, Hach article must 
be spread out smoothly on the table before the iron is 
applied to it. 


II. How to Iron . 


Proceed nent to give a few simple directions for dealing with 
some of the.common articles that require ironing. 

1. Handkerchiefs are the simplest articles to iron, and 
yet they require care if they are to be ironed nicely. 

Huplain that these articles are always ironed damp, 
and call upon the girls to give the reason—it makes them 
smooth and glossy and gives them a pleasant stiffness, 

o> Tell that, they should be ironed Jirst along the borders, 
«nd then all over in the direction of the selvedge, 
Produce the handkerchief and show how it should be folded 
_ ofter the ironing. This requires much care, 

2. The articles of under-linen, which ‘have already been 
mangled, require little more than smoothing» over with 
a hot iron on the right side to make them logk nice, 
but the tapes and frilling must be carefully ironed out. 

“>8. Table-cloths shouldbe carefully ironed on the right 
Side, as this helps to bring up the gloss which the 
mangling haz given to the material, 

4; Muslin, cambric, and embroidery aro ironed on the 
Wrong side. _ 4 ‘ > 

“ Explaiv the reason Sor this, “e 

(a) These things sould not have a glossy surface. 

(0) The pattern of the embroidery, and the dots or 
figures on the muslin (if there be any), are thrown up 
by the pressvt@ of the hot iroh on the wrong side. 


0 
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% 


0 
. +: ®. 
Les. xxv THE WORK OF IRONING - ¢ 338 
2 
The same thing (emitessto all. materials wih a raised, 


putern. 4 £ 
4. Print aprons, pinafores and dresses are ironed on 
the right side. 3 O 

Remind. the children that Shese things have already beep? 
starched and mangled, anddhe object of the ironing is to stiffen 
them and give them an extra gloss. 4 

Tell that frocks and dresses require considerable care to make 
them look nice. The neck, sleeves, and body of the dress should 
be ironed first, and the skirt last of all. The ironing of the 
skirt should be done in one direction, from the hem upwards 
to the, gathers, and the pocket should be turned inside out 
and ironed before commencing with the skirt. 


TI. Ironinc A SHIRT ° 


Explain that no article requires suche careful ironing as @ 
white shirt, and for this reason many people prefer to send the 
shirts out to the steam laundry rather than risk the chance of 
spoiling them themselves. : 

Tell that this is probably because they have ‘nity tee targliters, 
the right way of doing it. Every girl and every woman ought 


to know how to do it, and when once they know the proper tay, 6 


they will soon improve with practice. i 
“Proceed next to*show the method of dealing with this article.® 

Of course it qvould be in finitely better to do the work in Front. of 

the class of possible, but if this cannot be done, it should bea © 

desgribed, with the help of the article itself. : 

~ Point ott that it must jist b shaken out and pulled ° 


jnto shape, befause tt has been lying for some time rolled wp 


> tight in the starch. : © 

ss ‘ This. done, fold it down the middle of the back, and 
explainathat thigis the fost part to be ironed, and then the thick 
Sen 


f tho yoke must follow. s 
ie made ‘ale anddhe body of the shirt 


3 TNextetie sleeves one by one, 
are troned, so that the, starched parts are left til the 
o 


s ironed first. Show that 


* 


ast. fi 
Of these the cuffs are alway: 


2 a ; 
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they must be pulled into shay 
with the wrong side up, 
on the wrong side, then 


e 
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re and laid smoothly on the table 


as they luive to be ironed first 
on the right side, and thet once 


‘more onthe wrong side, Explain that, wheit this has been 
«fone, the finishing gloss is given by pressing rather heavily on 


the right side with a fresh 


polishing iron. 


The front is the most important part of the shirt. For 
this a small board covered with two or three thick: 
nesses of flannel is used. This is pushed under the 
front, the linen is pulled into proper shape, and the hot 
iron is run over it rather quickly several times, beginning 
at the lower part and working up towards the collar 


band. 


As in the case of the cuffs the work is finished off with 


a fresh, hot, polishing iron. 
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MA€MILLAN AND’ CO.’S PUBLICATIONS. 
BY THE SAME. °o o” 
<0 4 ° ° 
é MURGHE’S SCIENGE, READERS? 


Fer the use of Elgnentary Schools. By Vincent T. Murciré, Head, 
Boundary Lane Board School, Camberwell. In Six Boe a cere, 


1s, BoOkV.) <-1 (thy keene Cols 
1s. fis Vp. Sev eo 1 6a 
Yj 4d.|BookVE. : 2 6: 2 1 1s. 6d. 


,, : 
TEACHER'S AID.—* Among many good Science Readers we dub these the 
very best by reason of their intense practicability. “Theyre most skilfully planned.” 


DOMESTIC SCIENCE READERS. 


By Vincent T. Murcue. 


Bookisl es ae Mee wre eils. BookIv. * . @ .%q Js.4a. 

Bookish) Sec cao 0tBu Book'Vi pic} es) | fe ve a weBGdE 

Bookie. : . . . 1s.4d.|BookVI. . . . . . 1s.6d. 
BookVI. . - + Is, 9d. 5 


EDUCATIONAL NEWS.—‘ Kindliness and good sense are here nicely com- 
bined with clear statements of fact and plain instructions in Science, and the results 


are such as must satisfy teachers and gratify pupils.” ia 


THE TEACHER’S MANUAL OF OBJECT LESSONS IN a 
DOMESTIC ECONOMY. = c 


eet the requirements of the Education Department in the Class Subject 
of Domestic Economy as laid down in the Code for 1898. 


Adapted to m 


wae A 
Vol. I, wee tage Mea? 2s, oil. = 
Vol, I—Standardsiti,1V. <  . 3s. 
A 


A) 


OBJECT LESSONS IN ELEMENTARY SOJENCE. 


Following the Scheme issued by the London School Board. 


) M By Vincent T. Murcue.. 
|, L.-<Standards 1, I. 2s. 6d. Vol. 11.—Standargs III, IV. 3s. 
be VoL TH—Standards V., VI. gs 60. 5 
2708L BRARD CHRONICLE.—" ¥ext to the practical knowledge id . 
ex Pe pon, whigh they are based, the strong point of the lessons is Heir 
ciPstute thoroughnessy Nothing is omitted that can be expressed in the written 
word. 3 Ki 
e@ 
S QBUJECT ,LESSONS FOR INFANT SCHOOLS. o 
e o By Vifcenr T. Murcue. P 
Vols. I, and II. 28. 6d. each. * oe 
° v © © re ) 
con to young teacwers, and ° 


PANTS MISTRESS.—* As a guide and as a beac : 
as Se aance to head mistreg&ses in drawing up_their list? of object lessons, the 
manual may be recommended as likely to be exceedingly useful. o? 
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NOW READY. ; 9 
ILLUSTRATIONS FOR OBJECT LESSONS. 
Arrancep by VINCENT T. MURCHE. > 
cy Cc 
Ka Each Picture mounted on strong mill-board,. 
set 1. Containing 20 Pictures”. F . : 17s. 6d. net. 
: varnished = Fy & + 21s. net. 
Set IL Containing 20'Pictures . 3 ; . 17s. 6d. net. 
: varnished. . : . 21s. net. 
Set III. Containing 26 pictures. : 0 + 22s, 6d. net. 
* “ yarnished -. . . 27s. net. 


Alternative se‘s to illustrate the Object Lessons for Infants :— 
St A containing 12 Pictures . 


14s. net. 
Set. B containing 20 Pictures . 


21s, net. 
*,* May he had separately, mounted on Calico, Rollers, and 
Varnished, 2s. 3d. net each. 


CABINET OF OBJECTS AND SCIENTIFIC 
APPARATUS, 
— "ARRANGED BY VINCENT“, MURCHT, 


These Three ‘Boxes are intended primarily to” supply the Objects, 
Specimens, and Simple Apparatus required for illustrating the Lessons 
_ in-the first three stages of 
MURCHK's OBJECT LESSONS IN ELEMENTARY SCIENCE, 
in accordance with the lists at the end of each book, 
Cabinet 1 ‘or Standard I. 


a £2 408, 
Cabinet 2 fr Standard II. cS hs 5 3558 
Cabinet 3 for Standard Ili. . : b q 310s. 


Cabinet for Infant Schools 43: IOs, net. 
oO 


<ul particulars and illustrated Catalogue may be obtained rom 


& > 
; LONDON : SS 
A. BROWN & SONS, Lrp., 5 FaRxINGDON AVENUE, E.C. 
MULL: 26, 27, and 29 SAVILE STREET. d 
* “YORK: 6 Cuirkorp Srreer. 


